
This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 
to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 
to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 
are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other marginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 
publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we have taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 

We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain from automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attribution The Google "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liability can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at http : //books . google . com/| 



Digitized 



by Google 



,T)^2J31S 




Digitized 



by Google 



Digitized 



by Google 



Digitized 



by Google 



Digitized 



by Google 



i 



A 



Digitized 



by Google 



TEACHERS' MANUAL 



ELEMENTARY ARITHMETIC. 



Digitized 



by Google 



Digitized 



by Google 



TEACHERS' MANUAL 



ELEMENTARY ARITHMETIC 



HY 

JOHN A. HARTLEY, B.A., B.Sc. (Lond.). 

INSPECTOB-GENEBAL OP SCHOOLS, SOUTH ATJSTBALIA. 



PART I. 

(the numbers from 1 TO 12.) 



ADELAIDE : 

E. 8PILLER, OOYERNMBNT PRINTER, NORTH- TERRACE. 
1887. 



Digitized 



by Google 



)(^fl2^^^o 



/^arvardN 

university 

vlibrarv^ 






Digitized 



by Google 



PREFATORY NOTE. 



The purpose of these pages will be found set foi'th at full 
length in the Introduction. I am well aivare that actual 
practice in the classroom may show that modifications and 
improvements may he made^ and I shall be greatly obliged to 
any teacher who will communicate to me the result of his 
experience. To those who have already favoured me with 
suggestions I beg to express my hearty thanks. 

fOHN A. HARTLEY, 

Education Office^ Adelaide y August, 1887. 
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INTRODUCTION. 



" For knowledge is of things we see." 

This little book has been prepared in the hope that it 
may be found useful by monilors, by pupil teachers, and 
by others, who from their limited experience in teaching 
may be glad to have some assistance in the work. 

A cursor}' glance will show that the subject is treated 
with what may seem to some persons needless detail. It 
must, however, be remembered that it is intended for the 
instruction of very young children, and that we are all apt 
to forget the difficulties we met with when we began to 
learn. Many things are now so familiar to us that we 
cannot even recollect the time when we did not know 
them, yet it does not follow that there were no obstacles 
to surmount in acquiring the knowledge. In the fulness of 
health and strength we walk without effort, forgetting that 
only by slow degrees did we learn so to adjust the action 
of the various muscles, as first to balance ourselves upright 
and then to progress from one point to another. But we 
still have sympathy with a child who is learning to walk, 
because we can see the trouble the mother or nurse has to 
take in teaching it. It is different with the first stages of 
mental growth ; the mind works unseen by the outside 
observer, and a strong effort is needed to place ourselves* 
in the position of the young learner. Indeed, we may 
safely assert that no one can quite do this ; but the power 
of putting ourselves as nearly as possible in the mental 
attitude of our pupils is perhaps the most valuable gift 
that, as teachers, we can desire. 
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ELEMENTAET ABITHMETIC. 



To cany our illustration a little further : the child leams 
to walk by taking one step at a time, and short steps 
before long ones are tried; it follows. »|)^th made pur- 
posely smooth "and easy ; it is directed and partly supported 
by its mother, but all the while it is using its own muscles, 
and after the consciousness of effort comes the pleasure of 
succeeding. If it stumbles, it is set right ; day after day 
the same process is gone through, and yet the little one is 
never wearied, if the exercise is not too long continued ; 
at last it stands and walks alone. To the knowledge of 
arithmetic there is no royal road, but in the following, 
pages an attempt has been made to teach by short and 
easy steps, and to make all the rough places as plain as 
the nature of the case itself will allow. • 

All our ideas of number are based upon our observation 
of the things around us. The astronomer, wHo pursues 
his calculations so far that the ordinary mind becOmfes lost 
in the contemplation of them, starts from the same point 
as the untutored savage, whose idea of number does not 
go beyond the one which represents the separate fingers 
of his hand. Each begins by observing and counting 
things ; the latter stops short at five, the former i^ not 
dismayed by a distance which seems infinite. We lay it 
down then as a fundamental principle that — 

1. AH our elementary te^cliing of axithmetic is to be 
begun by the obseryation , and handling of objects. 

Note also that this plan relieves us from the tyranny of 
rules; with 8 counters we can learn to add 5 and 3, to 
subtract 2 from 8, to take 4 times 2, and to divide 8 into 2 
equal parts — yet there is no necessity to use the name of a 
single rule. If many of the common text-books of arith- 
metic are examined, it will be found that they are models 
of logical arrangement for the more advanced student, but 
that their use is apt to retard the progress of the young 
learner by bringing him too soon face to face with diffi- 
culties which he can well postpone to a later stage. It is 
usual, for instance, to treat notation and numeration 
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thoroughly before dealtfig with addition, whereas it is 
unnecessary even to mention such a number as a million 
fofalong time; and probably few of us reflect how very 
seldom high numbers are dealt with in actual life. Again, 
elementary notions of fractions may be given almost from 
the first ; a child can be taught to find out two-thirds of a 
do^en cakes, or four- fifths of a sovereign, though he may 
never have heard of the terms numerator and denomina- 
tor. It is needless to continue illustrations of this point ; 
we will take as our next principle — 

2. We proceed from the lower numbers to the higher, 
treating each one thoroughly in all its yariations before 
passing to the next. 

Let us next consider what is the best way of treating 
each number with very young pupils. We have said above 
that the foundation must be laid by means of objects, 
z>., that the observation of the child, his sight, must be 
relied on rather than his hearing. But there is a further 
step ; it has almost passed into a truism of modern edu- 
cational theory that the bodily activity of the pupil should 
be called into play, that he should do as well as see ; and 
also that he should, if possible, be led to find out a thing 
for himself instead of being told it. For consider' a 
moment ; you are told that if yon cut across the swelling 
that may be seen in the stem below the flower of the 
common narcissus you will find the seeds, and that there 
will be three divisions in the seed vessel. The fact passes 
easily into your mind, and out again with just the same 
ease. If, however, the' flower is given to you, and you 
make the experiment for yourself, a feeling of surprise 
and delight takes possession of you, When>the seed vessel 
is laid bare— at least if .you. have ^ny taste for observing 
the facts of nature; ajyi tjiisemotiop of surprise increases 
the strength of the impression, which is now not readily 
forgotten. It is so with the child ; merely tell him that 2 
and 3 are 5, he will repeat it after, you as often as you 
please, and will be quite ready to tell you the next day 
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XU. ELEMENTARY ABITHMETIC. 

that they make 6} make him fmd it out for himself by 
bricks or buttons, and he will probably remember it. 
Similarly, it is far more to his advantage that he should 
count two rows of sticks with three in each, or discover 
the half of eig^ht penholders, than that he should hear the 
formula from you. This brings us to — 

3. Let the child learn by* his own experience and by 
his own activity; let Mm see for himself and discoyer for 
himself. 

In the early teaching of arithmetic we are able to bring 
children under very useful discipline ; when they make a 
mistake they may not only learn the fact that they are 
wrong, but they can find out for themselves the correct 
answer. It is not so in most other studies pursued in 
an elementary school ; there is, for example, no reason in 
the nature of the case why "r-e-a-d" should now be pro- 
nounced like "reed," and now again like "red";, when a 
mistake is made in a date in history or the height of a 
mountain, we have no resource but to say " that is wrong." 
Let one of our pupils tell us that three times three are 
eight ; the common and foolish thing is to say " Have I 
not told you over and over again that they are nine ? " ; 
the wiser course would be to say quietly, "Take three 
pencils — now three more — and three more ; count how 
many you have got." A child taught in this fashion will 
be more cautious in answering, and will gradually acquire 
the habit of making certain. Such discipline cannot, of 
course, be continued when we are dealing with higher 
classes and larger numbers, but in the junior division, 
which is not supposed to go beyond twelve, it can. 

4. Never allow a mistake to pass, bnt make every 
child who blunders find out by experiment how he is 
wrong. 

Still, however careftil we may be, to see that what we 
say is understood, something more is necessar}% To alter 
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INTBODUCTIQN. ' .' . XUl. 

the old story, the first requisite in teaching is repetition, 
the second repetition, and the third repetition ; not, how- 
ever, the repetition of a parrot, but that of an intelligent 
being. If the element of interest be withdrawn the atten- 
tion flags, and this is the common fault in "saying tables " ; 
the sing-song "4X6 = 24," &c., has been repeated by 
generations of little children, who would be unable to 
tell, without counting them, how many marbles they would 
own if some one put 6 in each of their 4 pockets. Now 
this element of interest is supplied by varying the appli- 
cation of the question. The calculatiou involved in finding 
the sum of 3 dolls and 4 dolls is no longer the same to 
the child if dolls be altered to pigeons, and pigeons in 
turn to whips. A lesson may thus be given, without weari- 
ness, as many times as may be necessary to ensure the 
perfect mastery of it, if the terms are judiciously varied. 
There is, of course, a variation which distracts as well as 
that which fixes knowledge firmly in the mind ; to ask first 
3X4, then 4+5, then a quarter of 8, is to vary cer- 
tainly, but the child's mind does not pass rapidly from the 
one conception to the other. However necessary it may 
be to alter questions in this way in examining, it should 
not ' be done while teaching. The number of changes 
which may be rung on a single lesson is practically 
infinite. On the page with list of different objects, coming 
last but one in the book, a table is given, which will be 
found to be of great use in calling up fresh ideas of suitable 
things. To sum up — 

5. Let there be regular and systematic repetition 
combined with suitable variation. 

One of the troubles encountered by many of us, in our 
early study of arithmetic, was the learning of "tables." 
Between puncheons and kilderkins, marks and moidores, 
we often found ourselves lost ; the reason, of course, was 
that these terms corresponded to no facts of our ex- 
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perience, since .wje-w^re neither wine merchants jior coin 
collectors. In thje Education Regulations of this colony 
it is clearly: Jaid 49wn^J;hat.only certain common tables are 
to be studied in each (class; the junior division, which we 
are pow considering, is confined to th^ parts of a shilling, 
the number of days in a week, the /opt and the. yard. 
The coins may best bi^ learnt by looking at them, hand- 
ling them, and using, t^bem in imaginary sale or exchange; 
the lengths by actvally , measuring various objects in the 
schoolroom. (Ide^ of tinie are -more difficult to com- 
municate, but an attempt has been made to do this, as 
practically as possible, in the lesson on page 35.) As 
soon as the facts ar^ plastered, simple calculations, which 
require a knowledge cxf jthem, are introduced. 

6. The tables are to be learnt practically, and applied 
at once. 

Hitherto we* haVe only spoken of the concrete; 'but 
sooner or lat^lr the f>ower of dealing with numbers in the 
abstract must be grven to our pupils. It is well again to 
try to realize that it is not easy to communicate such ideas, 
and to examine briefly the process which must be gone 
through. 

Simple abstract ideas are obtained only by the com- 
parison of different things. If there were only one hard 
substance in the world, wb should be obliged to think of 
hardness, not by itself, but always in association with an 
object of that particular kind. Since, however, our ex- 
perience gradually shows us that not only iron, but wood, 
slate, china, and many other things are hard (?>., offer 
considerable resistance -to the teiuch), we become accus- 
tomed to the, idea of hardness apart from the various 
objects of , which it is a quality. In a similar way we may 
analyse our notions of kindness, strength, beauty; and so 
also with number.. Very early in, lif^ we are accustomed 
to see two eyes, two h^nds, t>yo feet ; but at first we have 
no idea of ." ]^wo " apart froj^ii two. objects of some kind. 
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We must accordingly begin with ^bjectSj and gradually 
lead the- child away ftoni' them txi .the abstract idea^ in 
somewhat the followirtg: wa)^ ir^: . 

7. Pass from the concrete to tile abstract by regular 
gradations. 

1^1 J Show objects, and deduce the desired result from them 
— e.g., twice four cubes height cubes. 

^ij Ask the same question on the. same objects ^ but do not 
allow them to be seen, 
V .{.i) Pass next to the same relation between other familiar 
but unseen objects, 

(\) Proceed with .other numerical ideas not associated with 

objects-- e.g., time. 
■ f^J Continu£ with *' things " nierely, . 

f^Ji. Finish, with the abstract. 

Perhaps some may be inclined to raise the objection 
that this is very tedious, and that, after all, plenty of people 
'have done very well .-without it. . This last objection is 
frequently heard wheii any change is proposed, and its 
extreme weakness as an argument is rarely perceived. 
Oiir forefathers did ivery well with tinder-box and flint, 
and travelled, according to their own ideas, quite luxu- 
riously and swiftly with a postehaise and four horses ; but ' 
no one doubts the superior advantage of a box of lucifers 
or att express train. . The question after all is not whether 
we can do well - without it, but whether we are better with 
it ; that is, in the. case before us, will young children grasp 
an abstract idea more firmly from, having been led to it by 
an easy path }■' 

In order to be sure that the children have clear ideas of 
what they are saying-r-- ^ 

8. Answeirs should be given at first in complete sen- 
tences ; and whenever objects are referred to, they 
should be named in the t^swer. 

It only remain?j to say that — 

9. Lessons should be idiinit: and nmple. 
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Though a child's progress may be but slow at first under 
the plan explained in the following pages, a firm founda- 
tion for subsequent attainment will have been laid, and 
more real knowledge will have been acquired than could 
be gained by working pages of *• sums." To borrow an 
old Latin proverb, Festina lente^ *' Hasten slowly," and the 
result will no doubt justify the apparent delay in the early 
stages. 



The first few lessons in this book treat of the numbers 
one to six, explained in a very simple fashion. The same 
numbers are then dealt with more systematically (page i8), 
and a similar plan is followed with the rest. Coins, 
weights, &c., are treated ' separately when it is considered 
desirable, and questions on them are interspersed with the 
other work. 

Though as a rule the lesson on one number is illustrated 
by apparatus of a particular kind, it is not intended that 
this alone shall be employed ; in fact, speaking generally, 
the method and the questions used in a lesson may be 
adopted mutatis mutandis in dealing with any other 
number. 

Before closing I should like to give a hint to young 
teachers. I have frequently noticed that in oral work with 
a class they are satisfied if they get an answer from someone^ 
though it may be perfectly clear that most of the children 
are quite unable to grasp the question. Exactly the 
opposite line ought to be taken. Unless the great majority 
show that they understand, do not go on to another point. 
The blackboard and slate are always at hand, and by their 
use the dullest child may be made to comprehend the 
question and its solution. If this plan be resolutely fol- 
lowed, there will not be occasion to say to the Inspector 
at the examination, " I am sure they know that ; they have 
often answered harder questions." It is true, no doubt, 
that someone in the class could answer the question, but it 
does not follow that aU are able to do so. 
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If this book should fall into the hands of any very young 
persons who may think that they have only to follow it 
blindly in order to achieve success in their teaching, I 
would ask them to read, mark, and inwardly digest the 
following extract from the late Dr. John Brown's " Horae 
Subsecivae" : — 

" ' Pray, Mr. Opie, may I ask what you mix your colours 
" with ? ' said a brisk, dilettante student to the great 
" painter. * With brains, sir!' was the gruff reply, and the 
** right one. It did not give much of what we call infor- 
" mation — it did not expound the principles and rules of 
" the art — but if the enquirer had the commodity referred 
" to it would awaken him ; it would set him a-going, 
" a-thinking, and a-painting to good purpose. If he had 
" not the wherewithal, as was likely enough, the less he 
" had to do with colours and their mixture the better. 
** Many other artists, when asked such a question, would 
" have either set about detailing the mechanical compo- 
" sition of such and such colours, in such and such pro- 
** portions, rubbed up so and so ; or perhaps they would 
" (and so much the better, but not the best) have shown 
" him how they laid them on ; but even this would leave 
" him at the critical point. Opie preferred going to the 
" quick and the heart of the matter : ' With brains, sir ! * " 
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COURSE OF INSTRUCTION 

FOR THE JUNIOR DIVISION. 

(Extracted from the Education Regulations of South 
Australia J 



To understand and make calculations with the numbers 
from I to 12. 

To write the figures from o to 9. 

Counting forwards and backwards by intervals of i, 2, 
and 3 up to 12. 

Addition, subtraction, multiplication, and division up to 
12. 

The meaning of one-half and one-quarter by concrete 
examples. 

Easy problems on common objects, or on the tables 
specified. 



TABLES. 
Money. 12 pence = one shilling; 2 sixpences = one 
shilling ; 4 threepences = one shilling ; 2 halfpennies 
= one penny ; 4 farthings = one penny. 

Time. 7 days = one week. (The names of the days to 
be learnt in order. 

Lengrth. 12 inches == one foot ; 3 feet = one yard. 
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3 ELEMENTABY AKITHMETIC. 

SUMMARY OF PROCESSES. 

(To he followed with all numbers in the eady stages ) 

1, Composition of the number — , ^. - ^^ ,, 

2, Counting forwards by intervals of 1^ 

1,2,3,4,0,6^ 

3, Counting baclcwards by the same interval — 

6, 6, 4, 3, 2, 1. 

4, A ddition — 

6 = 1 + 6, or 2 + 4, or 3 + 3, or 4 + % or 5 + 1. 

5, Counting forwards by intervals of 2 — 

1, 3, 6, or 2, 4, 6, or 3, 6. 

6, Counting forwards by intervals of 3 — 

1, 4, or 2, 5, or 3, 6. 

7, Subtraction — 

6 _ 6, 6 — 6, 6 — . 4, G — 3, 6 — 2, 6 — 1. 

3, Counting backwards by intervals of 2— 

6, 4, 2, or 5, 3, 1. 

9. Counting backwards by intervals of 3 — 

6, 3, 0; 6, 3; 4, 1. 

1 0. Multiplication — 

6 X 1, 3 X 2, 2 X 3. 

1 1, Division — 

6 -r 2, 6 H- 3, 6 -7- 4, 6 -i. 6, 6 -i. 6. 

12. Fraotions — 

3 = J of 6. 
T 3. Comparison — 

6 is greater than 6 by 1, than 4 by 2, &c. 

14. Complements and the converse — 

If I have 1 or 2 I require 6 or 4 to make 6, &c. 
If I have 6 and only want 1 or 2, I must take away 6 or 4, &c. 

5, Recapitulation of Tables. 
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THE NUMBER ONE 



Applied Qnestionfl. 
Do you know an animal which has two legs ? two wings S 



A lesson may be devoted with advantage to the number 
One. An easy plan is to talk about objects of which only 
one can be seen. 

How many tables do you see in this room ? 

Let us find some more things of which you can see but 
one — one fireplace, one clock, one door, etc. 

What had Willie on his head before he came into school? 
So one hat for one boy is enough. 

Tell me something you may see high up in ihe sky now. 
Yes ; you can see the sun. 

And what sometimes gives light in the sky at night ? 

How many suns can you see, and how many moons ? 

Let the children re}»ly to each article you may show by 
saying — I can see one knife, one watch, one pen, one black- 
board, etc. 

Draw on the blackboard one ring, one cross, one star, etc. 

Draw a square, and call it a box. Kub it out. 

How many boxes have I rubbed out ? And how many 
are left ? 

Repeat after me — Take away one box from one box, and 
we havp none left. 

Applied questions. Lizzie had a bun in her basket. How 
many buns ? 

She met a hungry little boy, and what do you think she 
did? She gave him her bun. 

Now how many buns had she at first? How many did 
she give away ? How many buns had she left ? 



THE NUMBER TWO. 

(The teacher shows two objects : say cubes.) 
1. Composition of the Knmber. 

How many cubes do you see ? 

Here is one cube, and here is one; how many ? 

Hold up two fingers ; two hands. 

Make two strokes on your slates : like this. 
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ELEMENTAKY AKITHMETIC. 



»t. gyfllLMIVIABY ...OF PROCESSES. 

Now we talk about a pair of boots ? How many are there 
in a pair ? 

4. Addition. 

One boy stand up ; now another. How many ? 
Then one boy and one boy will be ? 
One hand and one hand? (Desk, door, slate, book, 
window.) 

7. Subtraction. 

Two boys stand up ; one sit down. How many are left 
standing ? How many were there at first ? 

Here are two buttons; I put one in my pocket. How 
many left ? 

Draw two strokes on the slate ; rub one out. Left ? 

So if of these two books I give one to you, how many 
shall I still have? 

I have here two pens ; I give them both away. How 
many have I left ? 

10. Multiplication, 

Clap hands twice. Do it again. 
Listen ! I will knock on the floor twice. 
How many times did you clap once ? 
And I knocked ? 

11. Division. 

Here are two slates; I give one to James and one to 
Mary. How many -children got slates ? How many did 
each get ? 

How many of these counters do you want if you have to 
give one to each of two boys ? 

13. Comparison. 

Here are two bricks, and here is one. Which is the 
larger ? 

Would you rather have one apple or two ? 

How many more would you have if you chose the two ? 

In my right hand you see 2d., in my left Id. ; in which 
hand have 1 more ? How much more ? In which have 
I less? 
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THE NUMBER THREE. 5 

Applied Qnestionfl. 

Do you know an animal which has two legs ? two wings ? 
two horns ? 

How many eyes have you ? 

How many hands has the clock ? 

I have two cherries, and I eat one ; how many left ? 

A girl has two oranges ; she eat« one and gives one to her 
brother. She has left ? 

Tom went to the jetty to fish ; he caught one fish before 
dinner and one after. How many was that ? 

Knmber Picture. 
You see this picture I draw on the board ; how many 
dots have I made ? 

Try and draw a nice picture like it on your slates. 



THE NUMBER THREE. 

^COUNTING BOARD.) 

1. Composition of the Knmber. 

The teacher places two buttons on the counting board, 
and is told how many there are ; he then adds another, and 
the children (answering as usual in complete sentences) 
learn that there are three. 

The buttons may be placed in various positions, thus — 



••••• • •• 

•••• •• •• 



and different children may be called out to discover a fresh 
arrangement, if possible. 

2-3. Counting. 
The teacher next makes pictures of the numbers 1, 2, 3, 
thus: •, • •,0*0, and requires the children to count, 
first forwards, then backwardc. Questions may be given 
as follows: — What number follows 1? follows 2? What 
number comes before 3 ? before 2 .' What number is be- 
tween 1 and 3 ? 
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4. Addition. 

One boy stand up ; another, another. How many are 
standing ? 

Then one. and one, and one will be ? 

John, hold out two hands. Fred., hold out one. Count 
the hands, children. 

Then two hands and one make ? 

In this hand you see three pennies, and in the other there 
are none. How many pennies have I altogether ? 

7. Sabtraction. 

Three buttons are placed on the board. Ann, come and 
take one button away. 

How many were seen at first ? 

How many has Ann got ? 

How many are left ? 

Then if we take one button away from three, there will 
remain ? 

Now, Ann, put your button back. 

Jane, take two away. How many are left ? 

Then one on the board and two in your hand will make ? 

And if you take two away from three you will leave : 

Now if Lizzie takes all three away, how many will be 
left? 

10. Hultiplication. 

Next we shall give one button each to Ann, and Jane, and 
Lizzie. 

How many girls have buttons ? 

And each has ? 

Then if we take one button three times we shall have ? 

11. Division. 

Here I have three pencils. How many boys can get one 
apiece ? 

Try it. Willie, and Ernest, and Frank. 

13. Comparison. 

Which is more, three buns or two? 

How many more ? 

Three plates or one ? How many more ? 
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14. Completion. 

Two buttons are on the board. How many must I add to 
make three ? I do it. 

Now there is only one. How many must I add to that to 
make three ? 

Applied Quefltions. 

Frank has two tarts, his brother one. How many be- 
tween them ? 

James had three, and gave one to his sister. How many 
left for himself ? 

If he gave one to his brother and one to his sister, how 
many would he have left ? 

A boy had three rabbits, and two died. How many were 
left? 

There were three sheep, and each had one lamb ? How 
many lambs ? ^ 

Cecil had one pear, and his brother had three. Which 
had the most. How many more ? 



THE NUMBER FOUR. 

(BALL FRAME.) 

Note. — In using the frame be careful to separate the balls a little, 
so that they can be easily counted. 

1. Composition of the Number. 

I put out one, two, three balls; now another. How 
many? 

How many comers has the blackboard ? 

And your slate ? 

How many walls has the room ? 

How many legs has this chair ? 

Do you know an animal with four legs ? 

2-8. CoTmting. 

On the top wire I put 1 ball, on the next 2, then 3, then 
4. Coimt them with me, and look at the balls while you 
count. 

Now coimt back again. 
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4. AdaitioB. 

You see these 4 balls. I put 1 at one side ; how many 
at the other ? 

How many altogether ? 

Then 3 balls and 1 ball are? 

Now I put 1 on the top row, and 3 on the next. Count 
them again. 

Now 2 on the top row, and 2 on the next. 

That makes ? 

7. Subtraction. 

Put the 4 balls back again James, come here and push 
one away. There are left ? How many were taken away ? 
Put it back and we have 4 again. This time take away 2. 
Now back, and take away 3. 
This time take away 4. 

10. Mnltiplieatioxi. 

The teacher places 1 ball on each of four wires. How 
many balls do you see ? 

How many times did I put out one ball ? 

Then 4 times 1 ball will be ? 

Tom put 2 balls on the first row, and 2 on the second. 
How many times did he put out 2 balls ? How many do 
you see altogether ? Then 2 balls taken twice will be ? 

11. Diyiflion. 

We put out 4 balls again. I want to see how many 
children could get 1 ball each. 

Mary, you come first and put your finger on a ball. Look 
at it and remember that is yours. 

Now, Fred., Ann, Alice. All the balls are given away. 
How many children got one each ? 

Next let us see what it would be if we gave 2 each. 

Mary, mark yours ; then Fred. They are all gone now. 
Ann and Alice cannot have any. 

How many get 2 apiece out of 4 ? 

13. Comparison. 
On the top row 4 balls, on the next 3. Which row has 
more ? How many more ? 

Which is less ? How much less ? 
(The same with 2 and 1.) 
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14. Complethm. 

Here you see 3 balls ; how many more must I put out to 
make 4 ? 

Now I have only 2 ; how many shall I want this time to 
make 4 ? 

And now only 1 ? 

Applied Questions. 

Willie has I book and James 3. How many together? 

How many more has James than Willie ? 

How many eyes have James and Willie ? 

Ears ? Legs ? 

A sparrow laid 4 eggs, but a boy took 2. Left ? 

Mary keeps canaries ; she has 4 cages, and there is 1 bird 
in each. How many birds has she ? 

Two dogs and 2 cats. How many animals? 

In a basket were 4 eggs. One got broken. How many 
were left ? 

The cat had 4 kittens, and 3 were drowned. How many 
left? 

Two boys went to fish. The first caught 1 and the second 
3. Altogether ? 

THE NUMBER FIVE. 

(THE HAND AND DIAGRAM No. 1.) 
1. Composition of the Number. 
Look at your right hand : how many fingers are there on 
it? 

And how many on the left ? 

How many toes are there on each foot ? 

Count with me the colored leaves on this geranium. 

2-3. Counting. 
Now we will count again (teacher shows Diagram No. 1). 
The first picture has 1 dot, the next 2, then 3. 4, 5. 
Coimt them once more while you look at the picture. 
Now count backwards. 

4. Addition. 
Take your slates and make strokes as I tell you. 
On the top line 1, on the second 4. 
Count how many altogether. 
At the left side 2, at the right 3. 
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7. Subtraction. 
Copy the picture of 5 on your slates. • 

Rub out tlie dot in the middle of the picture. How many 
are left ? And how many were rubbed out ? 

Now make that dot again, and we have 5 as before. This 
time rub out ihe 2 at the bottom. We find that ? 

Once more we make the picture, and then rub out the 
middle dot and the 2 at the right. Altogether we have taken 
away ? 

And there are left ? 

So if you take away 3 from 5 there will remain ? 

Try once more ; we rub out all but the middle one ; but 
look first and see how many that will be to rub out. There 
will be 4 to take away and only the little one in the middle 
left. 

Now rub them all out ! Not a single one is left ! So if we 
take away 5 from 5 there will be none at all. 

10. Multiplication. 
I am going to tap each of the fingers on this hand with 
my pencil. Watch me and see how many times I tap. Now 
I shall put a pencil on the desk once, twice, &c. — five times. 
How many times did I put a pencil down ? And how many 
pencils are there ? 

11. Diviaion. 
We will see how many children can get one pencil each 
out of these 5. We find that there will be 5 children. 

13. Comparison. 
Which is the largest of these 5 pictures ? 

Charles, come and point to them as I tell you — 5, 1, 4, 3, 
2. 

Point out the 5, and then the 4. Which is more ? Hpw 
much more ? 

In the same way compare the 5 with each of the numbers 
below it. 

14. Completion. 

Hold up four fingers. How many more must you hold up 
to get all the 5 ? 

Similarly with 3, 2, and 1. 
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Applied Queftions. 

There were 5 horses drawing a plough ; if 3 were in front 
how many were behind ? 

Fathei and mother and 3 children ; how many people ? 

Here are 2 boys, here are 2, here is 1. How many 
altogether ? 

I want to give these 5 boys some lollies, but I have only 
4. How many children must go without ? 

If your mother had 5 pots of marmalade and used 3, how 
many were left ? 

The baker has 2 horses, the butcher has 2, and the black- 
smith one. How many altogether *? 

And how many without the blacksmith's ? 



THE NUMBER SIX. 

(STICKS.) 
1. Composition of the Komber. 

I have here some little sticks, which I am going to count 
out — 1, 2, 3, 4, 5, 6. Put them on your slate, and we will 
work with them presently. 

Now see if you can show me 6 fingers. 

Look at this matchbox, and count with me how many 
sides it has. There are 6. 

Next the room — How many sides ? — 4, and the floor and 
ceiling make altogether ? 

Find something else that has 6 sides. 

2-3. Counting. 
Put out 1 stick ; now 2, 3, 4, 5, 6. Count as you put 
them out. 

Begin at the other end : first 6, then 5, and so on. 

4. Addition. 
Each of you take 3 sticks. Make them into a three- 
cornered figure so A. 

How many sides has this figure ? 

Make another just like the first. 

How many sides have the two together ? 

Each has ? Then 3 sides and 3 sides make ? 



Digitized 



by Google 



12 ELEMENTARY ABITHMETIC. 

Treat the comers in the same way. 

Take 4 and make a box D. Here we have 2 more to go 
inside the box. How many is that altogether ? 

Take 5 and make a house Q. Here is one more ; that is 
the little man who lives inside. How many sticks made the 
house ? And how many for the man ? Altogether ? Tlien 
-5 sticks and one stick are ? 

7. Subtraction. 

Have you ever seen a bit of honeycomb ? Did you count 
how many sides each of the little cells had ? I will draw a 
picture of one on the board. (Drawing hexagon.) 

Now take your 6 sticks and see if you can make one like 
that on the slate. 

Take away 1 side, and see how many are left. 

Now take away 2 sides. 

Then 3, 4, 5, and 6. 

10. Multiplication. 
Take 3 of your sticks and make a triangle. Now make 
another. 

How many sides has the first ? And the second ? 

Count how many sides the two have together. 

Then if we take three sticks twice over we have ? 

Take 2 sticks and make a cross (or L or f). 

Make another ; and another. 

How many times have we used 2 sticks ? 

How many sticks have we in all ? 

So if we take two sticks 3 times over we shall get ? 

Now put down 1 stick 6 times over. 

11. Division. 

Take your sticks again. 

To how many children can you give one each ? 

Make letter V ; how many sticks do you use ? 

With your 6 sticks how many of these letters can you 
make? 

Then how many two's can you get out of 6 ? 

Ta ke 3 of your sticks and try to make a stool with them 
(/\). Can you make another ? Yes, we can just make 2. 
To do this we took 3 sticks twice over. Then I can get 3 
how many times out of 6 ? 
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THE NUMBER SIX. 13^ 

18. Comparifon. 

John put out 6 sticks, and William 5, James 4. Which 
has the most ? Which the least ? 

How many more has John. than William? And how- 
many more than James ? 

Now the girls shall try. Mary take 6, Jane 3, Lizzie 2» 
Which has the most ? Least ? 

Mary has how many more than Jane ? 

Than Lizzie ? 

14. Completion. 

Put out 5 sticks. How many more do you want to make 6 ? 
The same with 4, 3, 2, 1. 

NoTB. — Copies of the number pictuies 1 to 12 (see page 1) may be 
placed in the hands of the children, who can be trained to answer any 
of the above questions with the diagram before them. 
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HALVES AND QXTARTERS. 

Paper. 
Take a piece of paper; fold it in two, aud teach the 
children that each part is called a haH of the whole. In a 
small class it will then be well to give each child a piece of 
paper and let them niake the halves for themselves. 

Bricks. 
Bricks from the box may now be given out, and the 
children show the haH, as before. Care must, of course, be 
taken that the bricks distributed contain an even number of 
divisions. 

Ball Frame. 

Two, or four, or six balls are put out on the ball frame, 
and children are called out to show the haH in each case. 
Here it will be noticed that a different idea of a half is 
introduced ; in the former cases we had a single unit (paper 
or a long brick), of which the half was taken, while now we 
have a number of units to be divided into two equal portions. 

Coixifl. 
The idea thus acquired may now be applied to coins, in the 
first instance to the penny and shilling only. It is not 
necessary to trouble as yet about the number of pence that 
are equal in value to a shilling ; all we have to do is to show 
the penny and two halfpennies, the shilling and two six- 
pences, and to teach our pupils that in each case the two 
small coins are worth as much as the one ^large one ; hence 
the one is called the half of the other. 

Applied Questions. 

We now proceed to applied questions as far as the number 
6. Care should be taken to have suitable objects to illus- 
trate the lesson, and if in any instance a child should give a 
wrong answer, it must be made to con ect its own error by 
using the objects (balls, sticks, counters, &c). 

What is the half of 2, 4, 6 sticks ? 

Here are four girls standing, and I tell half to sit down ; 
how many will that be ? 
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Six pencils are on the desk ; I want to put haK in each 
hand ; what must I do ? 

Two penholders ; John and Mary each to have half ; how 
many will John get ? And Mary ? 

There were 6 buns on a table, and half were eaten. 

Four birds on a telegraph wire, and half of them flew away. 

There are four panes in that window ; how many panes in 
thehalf of it? 

Draw two crosses on your slate, and show me how much 
the half would be. 

Now make 4 triangles ; 6 squares. 

Show me how much half this slate (pencil, book, stick, 
blackboard, desk) would be. 

By similar illustrations the idea of a quarter may be given, 
but only as far as the number 4. 
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LESSON ON FIGURES. 

We have often talked about the numbers 1, 2, 3, 4, 5, 
and 6. When we wanted to put them on the slate we used 
dots; but there is another way of doing this by what we call 
" figures.*' Here is a figure on the blackboard 



When I see that figure on the board I know that just as 
many things are meant as there are dots here • • ; there are 
two dots, and we call the figure two. Take a good look at 
it, because some day we shall have to learn to write it ; not 
now, however, for there is an easier figure, and we had 
better learn the easy one first. 

I draw a square on the board, and inside it I make a 

dot. 13 

Now I draw another square, and this time, instead of 
putting a dot mside, I will put a figure. Q 

How many dots do you see ? I see one dot. 

And what shall we call the figure? We shall call the 
figure one. 

Draw two squares on your slates side by side, in this 
way [□• In the first put one dot, and in the second the 
figure 1. Do that six times over. 

Now draw the two squares one on the top of the other, 
thus 0. Put the dot above and the figure below. Do that 
six times too. 



In tlie same way, the other figures should be taught from 1 to 6 ; and 
then a square may be drawn without any dot in it, and the symbol O 
put alongside it. 

For exercise at the desks ; give each child a domino, let him draw two 
squares and put in each the proper figures to represent the number 
of dots on his domino. Dominoes are so cheap, and a box will last so 
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long, that it is hardly worth while to provide a substitute. Should this, 
however, be necessary; the dots can easily be drawn on bits of card or 
paper. 

For the first six months or so a child should never be allowed to make 
a figure without drawing or seeing the proper number of dots or objects. 

The following arrangement of dots is suggested : — 








• 


1 


• 
• 


2 


• 
• 
• 


3 


• • 

• • 


4 


• • 

• 

• • 


5 


• • 

• • 

• • 


6 
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THE NXTMBBRS ONE TO SIX. 

(Apparatus — various.) 

2-3. Goanting. 

(Diagram No. 1.) Count with me the dots in the picture 
as far as six. 

Count them backwards from six. 

Now I point to this (four) ; tell me how many dots there 
are altogether, and how many ones there are in it ? 

(The same practice with aU up to six.) 





4. Addition. 








1 + 1 


1 + 2 


1 + 3 


1 + 4 


I H 


h 5 




2 + 1 


2 4-2 


2 -- 3 


2- 


- 4 






3 + 1 


3 -- 2 


3 - 


- 3 








4 + I 


4 - 


- 2 










5+ 1 



The above table shows all the possible arrangements of 
the numbers from one to six 

By means of objects first the children should learn them 
thoroughly ; and the next thing is to proceed gradually 
from the concrete to the abstract as explained in the intro- 
duction. The following questions are given in illustration 
of the principles there laid down : — 

(a) Objects Shown — Two bricks and three bricks. Count 

them. 

(b) Same Objects Unseen, — Now I will hide the bricks 

and see if you can tell me how many there are. 

(c) Other Objects Unseen, — ^Two rabbits and three rabbits. 
I have three cats and two dogs. How many animals ? 
Mother gave your sister threepence and you twopence 

to buy lunch, 
(c?) Numerical Ideas. — If 1 measure two feet on this 

desk and then three feet, how many altogether ? 
Tonmiy is three years old and baby is two. 
(«) Approaching Abstract, — Now can you all tell me how 

many three things and two things would be ? 
(/) Abstract,— Z + 2. 
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Slate Exercises, — (1.) Give out dominoes with dots that 
do not exceed six altogether (there are fifteen of them). 
Let the children draw them, write the figures for each part, 
and then the figure for the sum. (2.) Have a certain 
number of squares (stars, circles) drawn on one line and 
another number on the next line. Let the children count 
them, and put the proper figures for the parts and the 
whole. 

5. Intervals of 2 Counted Forwards. 

Counting by intervals is very simple in this case. It should 
be taught first by objects, then by words, as follows:— 

1. Ball Frame — I put ottt one ball on the top row. Lizzie, 
come and put on the next row two more than I have put on 
the first. How many has she put out ? Louie will now put 
out two more than Lizzie. How many on her row ? 

The class together will count the rows one, three, five 
How many more on the second row than the first ? 
How many more on the third row than the second ? 

2. Counting -hoard. —The same exercise may be repeated, 
the one, three, five buttons being arranged both vertically 
and horizontally. 

3. Brick-box, — The bricks are set up from left to right. 



■• D D D 



thus, I I I I I I ^^^ t^6 same exercise is repeated. 

4. Blackboard,— The representation of the process is now 
given on the board, and figures are used. 

• 1 

• • • 3 

• o • •., • 5 

5. Applied Questions. — John has 1 pigeon, Willie 2 more 
than John ? And Ted 2 more than Willie ? Count them 
again. John has? Willie? Ted? 

'Annie made 1 mistake, and Lucy made 2; and Susan 
made 2 more than Lucy. 

My hen laid 1 egg, my brother's laid 2 more than mine, 
and my sister's 2 more than my brother's. 

6. Abscract. — Take 1 ; 2 more will be ? And 2 more ? 
By the same methods the intervals 2, 4, 6, and 3, 5, are 

taught. 
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6. Intervali of 8 Coanted Forwards. 

The same plan will be followed, and it is only necessary 
here to give some applied questions. 

There is 1 pear on a tree, and on the next there are 3 
more. 

I give John 1 top, and James 3 more than John. How 
many has each ? 

There are 2 pictures in this room, and 3 more in the 
next. 

Baby is 2 feet high, and Polly is 3 feet higher than baby. 

This book cost Is. and this one cost 3s. more than the 
first. 

Robert was at school 2 days last week, and his sister 3 
days more. 

7. Subtraction. 



6— I 


5 - I 


4 — 1 


9 - 1 


2 — 1 


1 — I 


6 — 2 


5 — 2 


4 — 2 


3 — 2 


2 — 2 




6 — 3 


5 — 3 


4 — 3 


3 — 3 






*6 — 4 


5 — 4 


4 — 4 








6 — 5 


5 — 5 










6 — 6 













All the above relitions are first gone over with objects ; 
then, as before, we proceed from the concrete to the abstract. 
(a) Objects Shoicn, — Here are 6 buttons (on the counting- 
board). Jane, take 2 away. How many are left ? 
{h) Same Objects Unseen. — I will hide the board, and see 
if you can remember. 

(c) Othtr Objects Unseen (5 — 4, &c.) — There were 5 
kangaroos ; 4 were caught by the dogs. How 
many left? 
Five emus are in the gardens ; if 3 died how many 

would be left? 
Five chickens were running about; a hawk saw them, 

and took one away to eat it. 
I have 5 handkerchiefs; if I lost 2 how many would 
be left? 
(c?) Other Numerical Ideas (6 — 4, &c.) — It is 6 miles 

from here to . When you have walked 4 

how far have you still to go ? 
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There are 6 days in a week without Sunday. When 

3 have gone how m^ny are left? 
I had a piece of ribfeon 6 feet long; ; when 5 feet were 

cut off how many were left ? 
Mary is 6 years old, and she is 2 years older than 

Jane. How old is Jane V 
The butcher brought 6 pounds of meat for dinner. 

One pound was eaten, how many were left ? 
(«) Apprvaching Abstract. — Six things were in a room 

and 5 were taken out. 
(/) Abstract.^ — 5, 6 — 4, &c. 

8. Coimtixig Backwards by Intervali of 2. 

Begin with 6, 5, 4, or 3 objects. Let 2 be taken away 
time after time till there are none left, or only one. Let 
the class count as the objects are removed. 

Then follow applied questions. 

I kept 6 parrots. First 2 died, then 2 more, then 2 more. 
Now count again with me how many I had— 6, 4, 2, 0. 

My wife has 6 cups ; if 2 are broken how many will be . 
left ? And then 2 more ? 2 more ? 

There are 5 doors in our house ; if 2 are left open how 
many are shut ? And then if 2 more are opened ? 

Sarah has 5 yards of tape ; she cuts off 2 for her niother. 
How many left ? And then 2 for me ? 

Alfred has 5 miles to walk. When he has gone 2 he 
stops to rest. How many still to do ? And if he stops at 
the end of the next 2 miles how many more will he have to 
go? 

Four roses grow on a tree ; 2 were picked ; how many 
left ? And then 2 more were picked ? 

Four children sat round the table ; 2 were sent to bed ; 
and then 2 more. 

Three eggs were in a basket ; 2 were taken out. 

Three shillings are in my pocket ; if I spend 2 ? 

9. Coimting backwards by Intervals of 8. 

Let each cliild (if possible) have 6 sticks or counters. Let 
them be held in one hand, and then 3 and 3 changed to the 
•other hand. The same practice with 5 sticks and 4. 

We now take applied questions. 

Six plates of porridge. When 3 children got theirs ? 

Five horses in the stable ; 3 were taken to water ? 
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This Stick is 4 feet long ; if I cut off 3 ? 
Six boys had a kite each ; 3 boys lost theirs. 
A girl had 5 pencils ; she gave i away. 
Four lambs in a field ; 3 were killed. 
Three people in a cab ; 3 got otit. 

10. MultiplicatioiL. 

2 X 2, 2 X 3, 3 X 2. 

Besides the multiplication of the numbers from 1 to 6 by 
1 , these are the only products to be taught at present. Since 
in the earlier stages they have all been- taught by objects it 
is now only necessary to pass systematically, as before, from 
the concrete to the abstract. ~ * 

(a) Ohjects Shoivn, as before. 

(b) The iSnmti Objects Unseei^ 

(c) Othfr Objects Unseen. — I take 3 pennies twice ; 2 

shillings twice ; 2 farthings 3 times. 
Five fingers once ; one finger 5 times ; 4 feet once ; 

one foot of tape 4 times ; 3 yards of calico once ; 

one yard of silk 3 times. 
How many boots in a pair of boots ? In 2 pairs ? In 

3 pairs ? 
And how many wings have 2 fowls ? 3 fowls ? 
Two hens had each 2 chickens ? lilach 3 chickens ? 
{d) Other Numericul Ideas.— It takes 2 minutes to do 1 

sum ; how long to do 2 sums ? 3 sums ? 
In 2 days a boy eats a loaf of bread ; how many loaves 

in twice as many days ? In 3, 4, 5, 6, times as 

many days ? 
I was fishinir, and in 2 holirs I caught 2 fishes; how 

many in 4 hours ? In 6 hours? 
In a day I walked 2 miles ; how many miles in 2 days? 

3 days t 
Ann is 2 years old, Jane is twice as old. Mary is 3 

times as old. 
Charley is 3 years old. When he is twice as old how 

old will he be ? 
{e) Approaching Abstract. — Three times 2 things. Two 

boxes with 3 things in each. 
Twice 2 things. Two boxes with 2 things in each. 
(/*) Abstract. 

Slate Exercises. — Rows of 2 dots, 3 squares, 2 crosses, 
3 stars. 
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11. Biyiiion. 
6 -h 2, 6 ^ 3, 4 -f- 2, 6 -r- 6, 5 -f- 5, &c. 
(a) Objects as httfore, 
[h) The Same Objects Unseen, 

(c) Other Objects Unseen, — Six buns divided among 6 
boys ; how many each ? 
Six cakes among 3 girls ? 2 girls ? 
Five dolls among 5 girls? 
Four boys to sit at 2 desks. 
Four balls to put into 2 boxes. 
Three balls into 3 boxes. 
Six horses to draw cabs, and 2 horses for each ; how 

many cabs could they draw ? If only 4 horses ? 
A child gets 6d. in 3 days ; how much a day ? He 

gets 4d. in 2 days ? 
A baker has to leave 6 loaves at 3 houses ; how many 
to each house : 4 loaves at 2 houses ? 5 loaves 
at 5 houses ? 
A milkman has 6 quarts of milk for 2 people ; how 
much each ? 6 quarts for 3 people ? 4 quarts for 

2 people ? (Show a quart measure.) 

I had 6 yards of string to tie up 3 parcels ; how much 
for each ? 6 vards for 2 parcels ? 4 yards for 2 ? 

3 yards for 3 ? 

Susan has 6 pennies to buy 2 dolls ; how much for 

each doll ? 3 pennies to buy 3 pencils ? 
Six windows in 3 rooms. In 2 rooms. 
Six oranges in 2 heaps. 
Four hats for 2 boys. 
Slate Exercises, — Arrange squares, crosses, &c., in rows 
of 6, 4, 2. Let them be divided by lines or frames into 2 
(or 3) equal parts. 

12. Fractioni. 
The exercises on the half and quarter may be confined to 
practical questions. 

Harry has 6 nuts, and he gives half away. 

Mary had 4, but she only gave a quarter. 

I have two books, and I give you half. 

Four marbles, half to James, half to Fred. 

A little boy had 6 boxes of matches, and he sold half. 

Another boy sold half his newspapers. He had 4. 
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There were 4 carriages in a train, and half were empty. 

There were 6 carriages in another; half were full of 
sheep and half of cattle. 

A boy had 4 yards of string ; he gave J to Sam, J to 
Willie ; how n»any left ? 

Sarah had 6 lollies ; she ate half, how many left ? 

Eliza had 2 books, but she lost half of them ; how many 
left? 

Ruth has 4 needles ; she broke J of them, how many left? 

Grace wrote 4 copies, but half were not well done ; how 
many was that ? 

A mother had 6 children, | boys and J girls. 

Half of 4 apples and J^ of 6 apples ; how many ? 

A quarter of 4 pens and J of 6 pens. 

13. Compariion. 

This will be best done by objects— c.y. Diagram No. I. 
While the children have the picture before them questions 
will be given as follows : — 

Which is greater, 6 or 5 ? How much greater ? 

Which is the less, 4 or 6 ? How much less ? And so on 
with all the numbers. 

Applied questions will follow, such as — 

One man had 6 houses, another 3 ; which had more ? How 
many more ? 

In one stable there were 3 horses, in another 5 ; in which 
were there more ? How many more ? 

If you have 3 neckties and I have 4, which of us has the 
most? 

One girl made 6 mistakes, another only 1. How many 
more did one make than the other ? 

Helen did 5 sums, Polly did 3. Which did most ? Which 
least ? How many more did Helen do than Polly ? 

Five children lived in one house, and 2 in the next. 

Six shops are in one street, 4 in the next. 

Four pigs in one sty, and 1 in another. 

James had 3 kites, and Tom only 1. 

George ate 5 plums, Sam ate 2. 

Four little birds in one nest, 2 in another. 

One cow gives 3 quarts of milk, another only 1. 

(Show a quart measure). 

This man is 6 feet high, this one only 5. 
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One girl is 4 feet high, another 3. 
This stick is 5 feet long, this one only 2. 
I have 6s. in this pocket, and Ss. in this. 
This book costs 5(1., this one 3d. 

Five halfpennies have to be paid for this pencil, and only 
2 for that one. 

James played for 4 hours, Charles for 3. 

Lizzie ate 3 slices of bread and butter. Jane ate 1 . 

14. Complements and the Converse. 

This should be first practised by objects or diagrams, and 
as the exercise may perhaps be found rather difficult it will 
be specially desirable to have objects at hand, and to see 
that any mistake or misapprehension is set right at once by 
an appeal to sight. 

Here are 2 counters ; how many must I add to make 4 
(5.6)? 

You have 3 lines on your slate, but you want 5 ; how 
many more must you make ? 

Here are 6 bricks, but I only want 2, (3, 4) ; how many 
must I take away ? 

You have 6 crosses on your slate ; if you only want 3 
how many must you rub out? 

Fred had 2 tops, and he wanted 5. 

A man had 3 nails, but he ccmld not finish his work 
without 6. 

Another carpenter had 5 nails, but he could only use 3. 

A farmer wanted 6 wagons, and only had 5. 

Another farmer wanted to put 5 horses in a stable, but 
there were only places for 2. 

I have 6 pages to write, and I can only get 3 finished. 

Five plants will just fill my window, but I have only 2. 

I want 5 shillings to buy a book, and I only have 3. 

I had 6 pennies, and I only wanted 4. 

It takes 5 yards of stuff to make a dress ; you have only 1. 
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LESSONS ON MONEY. 

(Coins required : Is., fid., 3d., Id., Jd., and Jd.) 

This morning we are going to have a lesson on money ; 
and first we will take the copper coins. Here I put down a 
penny ; next two halfpennies ; then four farthings. Now I 
dare say some of you can tell me whether you could buy 
more with a penny than with two halfpennies. You are 
quite right, they are of just the same value. And so are the 
four farthings ; and, though we do not often use farthings 
in buying and selling here, we must learn about them just 
the same. 

Now suppose we keep a little shop. One of you shall 
have the penny and come and buy things from me. Here is 
a pencil, for which I want a halfpenny ; pay me with your 
penny. I give you the pencil, but you have paid me too 
much ; how much change must I give you ? 

This bit of paper is to be sold for a farthing. If you pay 
me with a penny what must I give you back ? 

And if you pay me with a halfpenny ? 

This book costs a penny. Will you try to find out in how 
many different ways you can pay for it? John gives me 
one penny, Mary two halfpennies, and Alice four farthings. 
How many ways is that ? 

Now if I have a halfpenny ; how much more do I want 
to make a penny ? And if I have a farthing ? 

Now one of you shall be the shopkeeper, and the others 
shall buy from him. When you have done buying and 
selling you will all be able to tell me — 

How many halfpennies make a penny ? 

How many farthings make a halfpenny ? 

How many farthings make a penny ? 

If you remember our talk about halves and quarters you 
will tell me, too — 

How many farthings make half a penny ? 

And what is a quarter of a penny ? 



Last time we used only copper coins, but to-day we have 
some in silver. This big one is called a shilling^ the next 
is a sixpence^ and the other is a threepenny-hit. 
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Here I put the shilling ; here two sixpences, and here 
four threepences. These three lots are all worth just the 
same. One of you shall take the shilling, another the six- 
pences, another the threepenny-bits. Shut them up tight in 
your hands so that no one can see, and we will try whether 
the others can tell us how many coins each of you has. 

John has the shilling ; how many bits of money ? 

William the sixpences ; how many? 

Aimie the threepenny-bits ; how many? 

Put them down on the desk again. Who can show me 
half a shilling ? 

Can anyone find out a quarter of a shilling ? 

Now we will buy and sell as we did the other day, only 
this time it shall be with the silver. 

I sell you this book for sixpence. Who has the shilling? 
Well, you pay me, and tell me how much I must give you 
back. Sixpence is quite right. Suppose I had not a six- 
pence, what could I give you instead of it ? 

Next we will see in how many ways we can make up a 
shilling with silver coins. 

Here is one coin, or shilling ? 

Who can find tw* that are worth a shilling ? 

And can anyone put out three ? 

Lastly, see if you can find four bits of silver money that 
are just worth a shilling. 

You see, then, that we can make up a shilling in four 
different ways. 

Now to buy and sell again. This pencil costs threepence. 
You pay me with a shilling. What must I give you back ? 
Three threepences is quite right ; but suppose I had only 
one threepence, could I give you anything else instead of 
the other two ? 

(Repeat the process of sale and giving change till the 
pupil knows thoroughly what to do.) 

To day we shall take both silver and copper money, but 
as we have not yet learnt about any numbers higher than 
6 I shall leave the shilling out, and take only the sixpence,, 
threepence, and pennies. 

Here is the silver sixpence, and here are the pennies ; 
who will put out the proper number of pennies to be givea. 
f or this sixpence ? 
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Six is quite right. Some children would rather have the 
six pennies because they look more ; but could they buy any 
more things with them ? 

Now to give change for the sixpence. I sell you this pen 
for a penny, and you give me a silver sixpence ; what must 
I give you back as well as the pen? Here are the five 
pennies. 

(Continue little sales for twopence, threepence, &c., in all 
cases requiring the correct change to be given.) 

Next I put down five pennies. Can you change all those 
for one silver coin ? 

If you cannot do that can you change part of them? 
Yes, I can put one silver threepence instead of these three 
pennies. 

Silver threepence and a penny ; how much is that ? 

Silver threepence and two pennies ? 

Silver threepence and three pennies ? 

Before we finish we will try to get six bits of money 
instead of this one threepenny-piece. 

(Similarly two pennies and two halfpennies, or one penny 
and four halfpennies, are shown to be equal to the three- 
penny-piece.) 
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A LESSON ON MEASURING. 

(Foot rule and yard stick.) 

You see this rule ; it is a foot long. It is really a little 
longer than a man's foot, but not much, and it is called a 
foot because it is nearly the same length. 

We will measure some of the things about us to see how 
many feet long they are. Try the slate first ; the black- 
board ; the desk. 

Now take the rule and see how wide the desk is ; the 
door, and the window. 

Each child will put his two hands a foot apart. I will 
take the rule, go round the class, and see who is right. 

Who is the tallest in the class ? William is. He will 
stand up against the wall, and I will put a little mark to 
show how far he reaches. Now he shall measure himself. 
He is more than three feet high, but less than four. 

Next we will try the shortest child in the same way. 

Now someone else will try how high this chair is ; the 
table ; the form ; and the desk. 

Look at the boards on the floor. We will find out how 
wide they are. I put down the rule and you see that it just 
takes two of them to make a foot. You remember about 
halves : and you see each board is just half a foot. When- 
ever you want to find out how much a foot is, you can look 
at the floor and see how much space two of the boards take 
up. 

That will do for the foot for this lesson. 

This long stick is called a yard. Mary, come and see 
how many feet it measures. Three. Remember that three 
feet make one yard. 

Now we will measure again with the yard stick. Find 
out how many yards the desk measures. 

How many yards wide is this room? (A child will 
measure it.) 

Look round and see whether you can find out anything 
that just measures a yard. Someone says the blackboard. 
We will try. It is more than a yard one way, but just a 
yard the other. 
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THE NUMBER SEVEN. 

1. Composition of the Number. 

Count to 6 — now 1 more; that makes 7. 

Put out 7 bricks ; how many ones are there ? 

Make 7 strokes on the slate. 

Touch your forehead 7 times. 

Show 7 fingers. 

I want 7 flower pots. A little boy can bring one at a 
time. How many times must he go ? 

I will draw a picture of 7 dots on the board and beside it 
I will put the figure 7. 



• • • 

7 

• • • 



Take your slate and copy that nicely just 7 times. 

Now come up to the board and try if we can make a 
different picture. 

(The best plan is to have a counting- board with just 7 
buttons which the children will with pleasure put into 
<iifferent forms) as — 



• • • 

! • • • • 



• • • 

• • • 



2-3. Counting. 
Count from 1 to 7. Now backwards. 



4. Addition. 




1 + 6 


4 + 


3 


2 + 5 


5 + 


2 


3 + 4 


6 + 


1 



The above combinations will now be taught by objects as 
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before: with bricks, with buttons on the counting-board, 
with number pictures, &c. Particular care must be taken 
never to allow a child to make a mistake without correcting 
it by recourse to the concrete illustration. We continue 
with applied questions. 

Draw a square ; and a triangle ; count the corners of 
each ; now count all the comers ; then 4 and 3 make ? 

A man had seven children, boys and girls : who will find 
out how many of each there might be r 

A farmer had five horses, and he bought two more ? 

Twic^ 3 peaches, and one peach ? 

Twice 2 apricots and 3 apricots ? 

Take these dominoes and pick out all that have 7 dots 
on them. Now tell me how many dots there are on each 
part. 

Draw the dots from the dominoes on your slate. Put 
the proper figure under each j^art. 

Here is a ruler marked with smaller parts than we have 
seen before ; the parts are called inches. James take this 
strip of paper ; count 3 inches on the ruler, and cut off a 
bit of the paper just as long. Now Charles will cut off a 
piece 4 inches loiiji;. 

I will put the two end to end ; how long will the whole 
be? ' 

Measure with the ruler to see if you are right. 

5. Intervals of 2 Counted Forwards. 

The intervals are taught by objects as before. The follow- 
ing are specimens of applied questions. 

My cat has 1 kitten; yours has 2 more, how many ? And 
Ann's has 2 more again t Jane's still 2 more. 

John's father has 2 ploughs, and William's 2 more than 
that ; Tom's has again 2 more. 

If I ate one biscuit and you 2 more? ^usan 2 more? 
and again Willie 2 more ? 

A hen has how many legs ? A sheep 2 more ? A fly 2 
more than a sheep ? 

6. Intervals of 3 Counted Forwards. 

I found one egg on Tuesday ; 3 more on W^ednesday ; and 
3 more on Thursdav. 
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A bee went to 2 flowers for honey and then back' to the 
hive ; another bee went to 3 more than the first. 

I did 3 sums on Monday, and 3 more on Tuesday ; how 
many sums ? 

One horse draws a cart, and it takes 3 more to draw a 
waggon. 

7. Subtraction. 
It is not necessary to work this out in detail since the same 
plan will be followed as before ; but specimen questions are 
given showing the transition from the concrete to the abstract, 
(a) Ohjucts Seen, 
(h) The same Ohjeats Unseen. 
(c) Other Objects Unseen, 
A man had 7 shirts and 3 were in the wash. 
Seven flies got into the milk and only 4 got out. 
An orange had 7 pips and I swallowed 2 of them. 
There were 7 bullocks in a paddock and 6 were taken 
out to draw some wood to market. 
I had 7 pennies and spent 5 of them. 
Seven lettuces were growing in a bed and 3 were cut for 
dinner. 

{(I) Other Numerical Ideas — 
How many days in a week ? 
How many without Sunday ? 
We come to school on 5 days ; how many left ? 
A piece of cheese weighs 7 pounds ; (let the children 
feel a pound weight,) I cut off a bit weighing 3 
pounds, how many are left ? 
Suppose we are at school 7 hours, but there are 2 

hours for play ; how many hours left for school ? 
A stick is 7 feet long ; cut off 4 feet, how many are 
left? 
{e) Abstract,— 7 — 5, 7 — 4, &c. 

8. Interval! of 2 Counted Backwards. 
There are 7 days in a week ; when 2 are gone how many 

left ? 2 more ? 2 more ? 

(If there is any hesitation, illustrate by objects.) 

A boy had 7 pennies on Monday and he spent 2 every day 

for lunch ; how many left for i'uesday ? for Wednesday ? for 

Thursday? 
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Ned had 7 crackers ; when he let off two there were left ? 
2 more ? 2 more ? 

A dog had 7 puppies ; 2 were drowned ? two were lost ? 

There were 7 people in a cab ; it stopped and 2 got out ; 
stopped again for 2 more ; and again for 2 more. 

9. Intervals of 3 Counted Backwards. 

There were 7 shillings in my money-box; I took out 3 ; 
and then 3 more. 

There are 7 windows in a room and all are open ; first I 
shut 3 ; and then 3 more. 

I had 7 collars ; I wore 3 one week ; and 3 the next. 

Seven eggs were in a dish ; 3 were used for breakfast ; 
and 3 for tea. 

A storekeeper had 7 spades ; he sold 3 to one man ; 
and 3 to another. 

13. Comparison. 

First by objects as before : then by applied questions. 

Seven rose trees grow in my garden, and 5 in yours ; in 
which are there more r how many more ? 

One butcher sold 7 legs of mutton, and another 3 ; which 
sold less ? how many less ? 

Seven eggs were used for one pudding, and 6 for another. 

Seven pins were on one cushion, 2 on another. 

On one copy 7 lines were written, on another 4. 

One copy had 7 blots on it, another had only 1. 

Tom had 7 canaries and Mary 5. 

In one street there are 7 shops, in another 3. 

There are 7 pictures on one wall, and 4 on another. 

In one window are 7 flower pots, in another 6. 

14. Complements. 

When 4 days in the week are gone, how many will finish 
it ? 3 days ? 5 days ? 2 days ? 

A girl had 7 dusters to hem ; when she had done 5 ? 

A boy had 7 sums to do ; when he had done 3. 

A man had to call at 7 houses ; when he had been to 4 V 

A farmer had 7 fields to plough ; when he had finished 5 ? 

A woman had 7 cows to milk ; when 3 were left, how 
many were finished ? 

I want to plant 7 geraniums ; when I have put in 3 ? 
c 
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A boy had 7 letters to stamp, but he had only 4 stamps. • 
I have 7 pairs of boots, but I can only wear one ; how 

many are left in the cupboard ? 

A baker had to call at 7 bouses but he had only time to go 

to 5. 

15. Beoapitulation. 

The four rules as shown in the first 6 columns of the table 
on the last page of the cover. 
Halves and Quarters. 
Pence table to 6d. 
Foot and yard. 
Intervals. 
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THE DAYS OP THE WEEK. 

We are now going to learn something new. Wlio can 
tell me what day people go to church ? 

People go to church on Sunday. 

The next day we come to school. Does any one know 
what day that is called ? 

Yes, it is Monday, and you will all remember that on that 
day we collect the school money. 

(Follow on with Tuesday to Friday, if possible associating 
each day with some lesson or school event which takes 
place on that day ; e,g, the day we have drill, sewing, 
singing.) 

Then there is the day we have for a holiday ; this is 
called Saturday. 

The next day is Sunday again. 

Now, say those days over again with me, make a little 
tap for each day, and count them. We find there are ? 

Once more say them, and lift one finger for each day. 

Next I will draw some lines on the blackboard, and I will 
put the first letter of each day. You could not read the 
whole names, perhaps, just now, but by-and-bye you will be 
able to do so. 

S 

M 

T 

W 

T 



F 
S 



Count the letters again. There are two S's and two T's. 
Let us see what they stand for. 

Can any one tell me a little mark to put opposite Saturday 
to remember it by ? 

Saturday is play-day, so we draw a ball. Monday is 
washing day, and I will draw a tub. A hymn-book will do 

to remember Sunday by. is sewing day, so I will 

put a reel of cotton opposite to it. (Other symbols should 
be found, if possible, for the remaining days). 
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Repeat these days with me once more. How many are 
there ? Now we call all these days together a week, 
Sunday begins the week ; what day ends it ? 

Until you know the days you must remind me every 
morning to tell you what day it is, and to put the mark for 
it on the board. You must be ready, too, to tell me what 
the day before was ; and in this way you will soon learn the 
names. 

Remember that 7 days make one week. 
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THE NXJMBEB EIQHT. 

1. Composition of the Knmber. 

The number is explained as before; illustrations may be 
obtained by using a cube, or pen-box (8 comers) — ^the 8 
corners of two door panels, the 8 legs of a spider. Also, 
take a square piece of paper, and, by cutting off the comers, 
make an octagon ; make an 8 -pointed star by drawing two 
straight lines at right angles, and two others through the 
point of intersection. 

We will now learn to write the figure 8 by the side of 
eight dots. 



• • • • 

• « • • 


8 



2-8. Counting. 
Count from 1 to 8, and back again. 

4. Addition. 

Draw a picture of 5 ; put as many dots at the side as will 
make 8 ; how many have you put ? 

Then 5 and 3 make ? 

Now draw 4, and see how many you must add to make 8. 

Similarly with l-f7, 2-f6, 3-f 5, 6-f2, T-fl. 

Draw 2 squares ; how many comers has the first ? the 
second ? the two together ? 

Similarly for the sides of the squares. 

A week and a day ; how many days ? 

Adding money: fid. and 2d.? 5d. and 3d.? two threepenny 
bits and 2d. ? 5d. and a threepenny bit ? 3d. and 2d ? 

Adding lengths: a yard and 4ft., how many feet? 3ft. and 
5ft.? 6ft. and 1ft. 

In my yard are 2 cocks and 6 hens. 

I have 2 cats, 4 dogs, a parrot, and a canary ; how many 
animals have I ? 

The baker gave me 5 currant buns, and 3 plain buns. 

My brother had 2 cups of tea for breakfast, 3 for dinner, 
and 3 for tea. 
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Ellen used 5 matches to light the fire, 2 to light the lamp, 
and 1 would not strike ; how many matches ? 

A boy brought to school 3 peaches, 3 apricots, and 2 
plums ; how many stones had they ? 

5-6. Interval! of 2 and 8 Forward. 

This may be taught by the visible arithmetic box. Set up 
the bricks from left to right, 1, 3, 5, 7, and also 2, 4, 6, 8 ; 
the children will count them, and should at the same time 
observe carefully that there is a step of 2 between each. 

They may then draw the steps on the slates ruled in 
squares, and write the proper tigm*e either in or underneath 
each drawing. 

The same process will be repeated with 1, 4, 7, and 2, 5, 
S, noting that each step corresponds with an interval of 3. 

7. Subtraction. 

Using the box again, we take the brick 8, and put by the 
«ide of it the smaller ones in succession, taking them in any 
order. The children count the number of steps between 
them. 

This brick is 8 ; this one is 5 ; what must I put on the top 
of the 5 to make the tvtro the sam^ height ? 

You say 3 ; we will try it. 

Now draw a column of 8 squares on your slate, and another 
of 5 beside it ; make the second column as high as the first ; 
how many squares are there on the top of the 5 ? 

Similar practice with 8, 7, 6, 4, 3, 2, and 1. 

A woman had 8 eggs; she used one every day for a week; 
how many were left r 

A boy had 8 pence ; he gave his sister a threepenny bit ; 
what had he left ? 

A farmer has 8 horses ; 2 are in the buggy, and 3 are 
working in the plough ; how many left in the stable? 

A woman made 8 pancakes, and her 3 children had 2 each; 
how many were left for the father and mother ? 

Eight tins of jam were in a cupboard ; 3 were raspberry, 
2 strawberry, the rest plum ; how many ? 

A butcher had 8 mutton chops, but a big dog ran away 
with 4. 

There are 8 candles in a pound; 1 was burnt on Monday, 
2 on Tuesday, 3 on Wednesday ; left ? 
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I have 8 pairs of socks ; 3 are in the wash, and 2 want 
darning ; how many left to wear ? 

Eight dogs went kangaroo hunting, but 2 got killed. 

Jane had a piece of ribbon 8ft. long ; she cut oflf a yard 
to trim a bonnet. How many feet were cut off ? What 
was left ? 

Eight bunches of grapes grew on a vine ; the sparrows 
spoiled one, 2 were given away, and 2 were eaten. 

Mary had 8 packets of needles, of which she lost 3, and 
gave away 2. 

8-9. Intervals of 2 and 8 Backward. 
The same plan may be followed as explained above for 
counting forwards. 

10. Knltiplioation. 

By the brick-box 8 will be shown to be equal to 4 times 2, 
or to twice 4. 

Applied questions follow. It may be again pointed out 
that whenever it appears that the solution of a question is 
not clearly understood, an illustration by objects or by a 
drawing should be given at once. Too great stress can hardly* 
be laid on the importance of this principle, as leading to a 
thoroughly soimd knowledge of the fundamental operations. 

I went into the garden 8 times, and each time I picked a 
lemon ; how many had I ? 

How many legs have 2 dogs ? 4 pigeons ? 

How many wings have 4 magpies : 

How many feet have 4 men ? 2 men ? 3 men ? 

Two horses are wanted for a cab ; if a man has 4 cabs how 
many horses must he have ?^ 

Farthings in 2 pennies? half -pence in 3 pennies ? in 4 
pennies ? 

Two windows with 3 (4) panes in each ? 

A butcher left 2 legs of mutton at each of 4 houses. 

I used a foot rule 8 times to measure a desk ; how long 
was itr 

Each side of a board is 2ft. long ; how far all round it ? 

There were 3 cups of tea, and 2 lumps of sugar were put 
in each ; 4 cups and 2 in each. 

In a house there were 3 (4) rooms, and each had 2 
windows. 
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Price of 2 copybooks at 3d. each ? 2 readers at 4d. ? 4 
pencils at 2d. ? 

11. DiviiioxL 

The operation of division has two meanings, as will be 
seen by an inspection of the following diagram — 



• • • 
• I • • • • • 



Divide 6 by 2, and the answer is 3 ; but this may either 
mean that 2 is contained 3 times in 6 (as shown by the left 
hand picture), or that if 6 is divided into 2 equal parts there 
are 3 units in each (represented by the right hand diagram). 
Applied questions corresponding to the two forms are as 
follows : — 

1. How often is 2d. contained in 6d. ? — 3 times. 

2. Divide 6d. into 2 equal parts, how much in each^ — 3d. 
The answer in the one case is times^ in the other money. 

Particular care should be taken to teach division in both 
forms, as in the following instances : — 

Draw 8 dots on your slates ; see how many times you can 
rub out 2 dots. 

Draw 8 dots again ; see how many times you can make a 
set of 2 dots. 

Again take 8 dots ; divide them into 2 equal parts by a 
line ; how many dots in each ? 

Similarly with the division of 8 by 4. 

Continue with applied questions; first with the answer 
times (or equivalent.) In order to avoid guessing, other 
nimibers are interspersed with 8. 

If a boy had 8 horses to take to water, and they went 2 
at a time, how often must he go : 

How many times could I take 2 tins of jam from a shelf 
that held 6 ? 

I had to walk 8 miles, and I stopped every 2 miles ; how 
often did I stop ? 

A girl had to hem 6 handkerchiefs, and she did 2 a day ; 
how many days did they take ? 

How often could I fetch a pair of boots from a cupboard 
with 8 boots in it ? 



Digitized 



by Google 



THE NTTMBEB EIGHT. 41 

A cat had 4 kittens, and 2 were drowned every day ; how 
many days did she keep them ? 

A draper had 6 reels of cotton, and he sold 2 each to some 
girls ; how many girls could he supply ? 

How many times could I cut off 4 inches of string from a 
piece 8 inches long ? 

How often can you give a boy 4d. if there is 8d. in your 
money box. 

There were 4 boys and 4 girls in a room ; if a boy always 
went out with a girl, how many pairs could go out ? 

How many times could you pay 3d. out of 6d. ? 

How often could you sell 4 sheep if you had 8 ? 

These illustrations of the first kind of division will perhaps 
be sufficient. Questions of the second variety are now given. 

A boy had 8 pictures, and he put them on 2 walls ; how 
many pictures could go on each : 

I divided 6 sugar-sticks between 3 children. 

Four little girls had 8 dolls between them. 

I had 8 potatoes for 2 days' dinners ; how many for each 
day? 

There were 8 copybooks for 4 boys. 

Six horses had to go into 2 wagons. 

A butcher had 6 pieces of beef to put into 2 baskets. 

Eight windows in two rooms. 

Six sheets of paper among 3 boys. 

Eight flower pots to give to 4 girls. 

Eight books to go on 2 shelves. 

12. Fraotiong. 

Eight is a very good number for practice in fractions, since 
it can be divided into halves and quarters. It will be enough 
to give a few examples of applied questions ; the method of 
teaching has been abundantly illustrated. 

I went to town with 8d. (6d.. 4d.), and spent half of it ; 
what did I spend ? what was left ? 

A shopkeeper got 8d. for a cake, but he gave a quarter of 
it back in change. 

How many would the half of 8 copybooks be ? 

This bit of. paper is 8 inches long; how long is the half of 
it ? the quarter r (Let it be measured.) 

A lady had 8 plants in pots, but she had no labels for half 
of them. 



Digitized 



by Google 



42 ELEMENTARY ABITHMETIC. 

Having 8 peaches, I gave half of them to my sister, and 
a quarter to my brother. 

Out of 6 girls, half only could write well. 

'I'here was a class of 8 boys, and a quarter of them went 
out to play. 

In a poultry yard there were 8 fowls, half cocks and half 
hens. 

I sowed 8 beans, but a quarter of them did not come up. 

There were 8 rooms in a house, and half of them were 
bedrooms. 

Eight boxes of fruit ; half were apples, a quarter oranges, 
the rest pears. 

18. Comparison. 

Which is the greater, 8 nuts or 6 nuts ? how many more ? 
Similarly with 8 and 7, 5, 4, 3, 2, 1. 
Which is the less, 8 pencils or 5 pencils? how many less ? 
There were 8 frogs in one pond, and 4 in another. 
One man got 8 letters, another got 3. 
One man ate 8 oysters, another 5. 
One man sold 8 pies, another 6. 
A boy had 8d., and his brother 4d. 
One room had 8 windows, another 7. 
This piece of paper is 8 inches long, and this one 7. 
John took 8 weeks to finish his copybook, and Robert took 
6 weeks. 

Jane is 8 years old, and Amy is 6. 

14. Complement!. 

I put 7 inkwells in a desk, and there are 8 holes ; how 
many more to put in ? 

Eight sums have to be done by a class, but only 6 are 
worked ; how many to finish ? 

I have 8 sheets of paper, but I only want 5 ; how many to 
spare ? 

I had 8 tarts, but I could only eat 2 ; how many to give 
away? 

A boy wanted 8 marbles, but he could only find 6 in his 
pocket. 

A woman wanted 8 bits of wood for the fires, but there 
were only 5 fetched in. 



Digitized 



by Google 



THE NUMBER EIGHT. 43 

15. BeeapitvlatioxL 
Addition, subtraction, multiplication, division, as in the 
first 7 columns of the table on the cover. 
Fractions, intervals. 
Money, time, length. 



Excellent and instructive practice is afforded by 8 cubes 
when dealing with the number 8. The cubes are arranged, 
in the first instance, to represent one large cube — 4 on the 
top and 4 below. Now divide this pile vertically into 
hidves, another division into four quarters, and again into 
eight separate little cubes. 
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ELEMENTARY ARITHMETIC. 



THE NUMBER NINE. 



1. Compofition of the Kumber. 

Look at this square on the blackboard. I put a dot at 
each of the comers ; now another in the middle of each 
side ; and one more right in the middle of the square. (Jount 
the dots. 

Take one of the little squares on your slate and draw dots 
in the same way. 

Put down strokes on your slates as follows : one for each 
foot, each hand, each eye, each ear, and your mouth. See 
how many strokes. 

Draw 3 triangles, and count the corners ; count the sides. 

Now we will draw some pictures of 9 and put the proper 
figure beside them. 



• • • 

• • • 9 

• • • 



• • • • 

9 

• • • • 



2-8. Counting. 
Count from 1 to 9 ; back again from 9 to 0. 



1 + 8 

2 + 7 

3 + 6 



4. Addition. 
4 + 6 
A + 4 
6 + 3 



7 + 2 

8 + 1 

9 + 



There w^re 9 dogs and cats in a room; I wonder how 
many dogs and how many cats there could be. We will find 
out with the counting-board. 

First we take 9 buttons, because there were 9 animals 
altogether : Jane shall come and try, and to be quite sure 
that we get all the answers we will go in order. 

Could there be no dogs ? Why not? You are quite right, 
I told you that there were 9 dogs and cats, so that there 
must have been some of each. 

First Jane puts 1 button this side for a dog ; she counts 
how many are left for the cats. We wiJl put them at the 
other side of the board so that you can all see. 

(Continue with 2, 3, &c., for dogs up to 8). 
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Now draw some dominoes on your slates. You must 
always have 9 dots altogether and you will see how many 
different dominoes you can draw. (The children should not 
be allowed to omit 0, 9). Put the figures underneath each 
side. 

Take your slates again and draw lines round 9 squares. 
Draw another by the side and divide it into 1 and 8 ; the 
next into 2 and 7 ; and so on. 

Draw 9 dots in a row ; what do you (jail the first ? the 
last ? the middle one ? 

Put your pencil between the 2nd and 3rd ; how many dots 
to the left of the pencil ? to the right of it ? 

Follow on with this exercise, putting the pencil in different 
positions. 

When I was out for a walk I saw 4 magpies on one side of 
the road and 5 on the other. 

One spider and 2, and 4 V 

Two flies, and 3, and 4 ? 

Annie is 5 years old, and Frank is 4 years older. 

James had 3 peaches ; his mother gave him 2 more, and 
his father 4. 

One girl had 6d. and her sister 3d. ; how much together ? 

I have 4d. in my purse, 3d. in my pocket, and 2d. on the 
mantelpiece. 

Two dishes of chops were brought in for breakfast : there 
were 5 on one and 3 on the other. 

5-6 Interval! of 2 and 3 Forward. 

A boy goes upstairs two steps at a time ; let us see the 
number of stairs he touches. (Draw the staircase.) 

Nine girls were standing in a row ; 1 touched the first, 
then the next but one, and so on to the end ; tell the number 
of those 1 touched. 

Draw one cross on your slates ; in the next line put two 
more ; make five lines, always putting two more than in the 
line before; count the crosses in each line and write the 
figures. 

Now put two crosses in the first line, three more in the 
next, and three more in the third. 

Nine children will stand up while we count them, first 
missing one every time, and then missing two. 
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7. Subtraction. 
• Draw 9 stars on your slates in a row. Put a book- over 
2 of them ; how many are left ? 

(Similar practice covering all numbers below 9.) 

We will try the same thing with the ball frame, putting 
out 9 balls. 

And again with the number-picture (Diagram No. 1) ; 1 
will cover with this piece of paper 1, 2, 3, &c., circles, and 
you shall tell me how many are left. 

Now try if you can tell me without the things : 9 — 2, 
9—4, &c. 

A boy was playing at nine pins ; he knocked 6 down. 

There are 9 letters in a word, and 2 of them are a's ; how 
many besides ? 

I have 9 sums to do ; when 4 are finished how many left ? 

You have 9 pictures to paint ; when you have still 5 to do 
how many are finished. 

Nine flags, red and blue ; three were red, how many blue ? 

Nine daisies in the garden and I picked P. 

There were nine pigs running about, mother and little 
ones ; how many little ones ? 

A stick was 9 inches long and I cut oS. 7 inches. 

1 had 9 sixpences in my money-box and spent two of 
them. 

If I have 9 shillings and give you 8, how many have I for 
myself. 

8-9. Interval! of 2 and 3 Backward. 

Draw a ladder on the blackboard with 9 steps ; teach the 
children to recognize at sight the number of any step from 
the bottom, and to help them to do this a thicker line may be 
drawn at the fifth ; then make them go down the ladder, 
beginning at any point and missing one step, or two. 

I had a piece of paper 9 inches long and I kept cutting off 
2 inches ; how long would it be each time ? 

Suppose I cut off 3 inches each time. 

A hen had 9 chickens and a rat used to come every night 
and kill 2 (or 3). 

I planted 9 little cabbages, but the slugs used to eat 2 (3) 
every night. 

If a boy has 9 buns and keeps giving 2 (3) to his brothers 
and sisters. 
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A cabman had 9 passengers and every time he stopped 2 
got out. 

There were 9 biscuits in my cupboard and every time I 
looked at them I found that the mice had eaten 2. 

A milkman had 9 quarts of milk in his can and left 2 at 
every house he went to. 

There is a family of 5 children ; the eldest is 9 years' old,, 
the next 2 years younger, and so on. Tell the ages of all of 
them. 

It takes one boy 9 minutes to do a sum, another 3 minutes 
less, and another again 3 minutes less. 

10. Knltlplicatioii. 

Take 9 cubes, and arrange them in 3 rows; count the 
number in each. We have 3 rows, and in each row 3 cubes ; 
then 3 times 3 cubes are ? 

The same experiment is tried with the counting-board,, 
dots, crosses, &c. Special note should be made of the fact 
that the nine objects may be so arranged as to form a square^ 

Continuing with applied questions:— 

I bought 3 pictures for 3s. each ; three tops for 3d. each '^ 
3 tarts 2d. each ; 3 buns Id. each. 

A boy played for 3 hours a day : how many hours in 2 (3)- 
days? 

If it takes 3 yards of ribbon to trim a bonnet, how many 
yards to trim 3 bonnets ? 

If a boy writes the word dog three times how many letters 
must he make ? 

A grocer serves 3 customers and each buys 2 (3) tins of 
salmon. 

If a farmer yokes 3 (2) horses to a plough, how many 
horses will he want to keep 3 ploughs going. 

A man rode 3 miles on Monday, 3 on Tuesday, and 3 again 
on Wednesday ; how many miles did he ride ? 

If a medal costs 3d., what is the price of 3 (2) medals ? 

A boy went 3 times to a loquat tree, and each time he 
picked 3 pounds of fruit. 

Cost of 9 Advertisers at Id. ; 3 Registers at 2d ? 

A tram-boy took 3 fares, each 3d. 

A boy played marbles 3 times, and each time he won 
S (2). 
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A woman brought home 3 tins of plum jam, 3 of apricot, 
and 3 of raspberry. 

I ate 3 radishes on Friday, and 3 on Saturday. 

How mHuylegs have 3 3-legged stools? 

A desk is 3 yards long, how long are 3 desks? 

11. Bivifion. 

Take 9 buttons on the counting board and see if you can 
divide them into 2 equal parts. No ; well, see if you can 
divide them into 3 equal parts. 

I )raw the 9 buttons on your slate in 3 equal rows. 

Take 9 counters and divide them into 3 parts ? 

Now tell me (I) how many times can you take 3 counters 
out of 9 ? (2) If 9 counters are divided into three equal 
parts, how many counters are there in each ? 

A man had 9 (6) pears; how many boys could get 3 
each? 

With 9 pennies how many cakes could I buy at 3d. each ? 

Out of 9 (6) pencils how many children can get 3 each ? 

It takes a girl 3 days to hem a duster; how many dusters 
can she hem in 9 days ? 

Nine pins were in 3 rows ; how many in each ? 

Six books belonged to 3 boys. 

There were (6) 9 caps to hang up and only 3 pegs. 

If it takes '^ eggs to make a pudding how many could you 
make with 6 (9) eggs ? 

A stick 9 feet long was cut into 3 equal parts. 

There were 9 (6) pansies growing on 3 plants, and there 
were just as many on one as on the others. 

With 9 matches how many triangles could you make ? 

18. Comparison. 

Illustrated as before by bricks. In examining young 
children I have noticed that they are less ready at mentsd 
subtraction than at any other rule. They should have plenty 
of practice, and questions involving comparison and the 
completing of numbers are a good way of giving it to them. 

Jane had 9 roses and Mary had 8 (7, 6, &c.); which had 
the most ? How many more ? 

In my garden are 9 rows of peas, in my brother's 6 (5, &c.) 

One spider caught 9 flies, another 4. 

The brown cow gives 9lbs. of butter a week, the white one 5. 
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Nine pounds of sugar were used to make apple jelly, and 
7 to make fig jam. 

In the parlour are nine chairs, and 6 in the kitchen. 

The tail of a big kite is 9 feet long, that of a little one 
only 4. 

A child sleeps 9 hours every night and its mother only 7. 

Ann has been 9 weeks at school and Rose 6. 

There are two houses, one 9 yards wide and the next 7. 

The top of the door is 9 feet from the ground and the top 
of the book cupboard 7. 

James answered 9 questions right and his sister 5. 

14. Complements. 

I wrote 9 letters but only had 4 envelopes ; if you give 
me the rest of the envelopes, how many ? 

I wanted 9 stamps to put on the letters but only had 6 ; 
how many more must I buy ? 

A mother promised each of her 9 children a bun, but the 
baker only had 7. 

Nine people came to tea and there were 5 chairs for them; 
how many more to fetch ? 

I wanted 9d. to pay my fare and could only find 6d. in my 
purse. 

A cab carries 9 passengers; there are 3 inside and 1 out- 
side ; how many more can be taken ? 

Inhere are 9 children in a class and 7 present ; how many 
more to come ? 

Nine children can sit on a form, 6 are there. 

Lizzie is promised a big doll when she is 9 years old : she 
is only eight ; how long must she wait ? 

A clothesline has to be 9 yards long, but I have only 5 
yards of tope. 

1 have 9 geraniums but only room for 6 in my garden ; 
how many can I give away? 

A girl has 9 chickens, but her mother will only let her keep 3. 

Nine boys wanted to swing and there was only room for 4. 

15. Beoapitulation. 
Addition, subtraction, multiplication, and division in the 
first 8 columns of the table on the cover. 
Fractions ; intervals. 
Money: time: length. 
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ELEMENTARY ARITHMETIC. 



THE NTJMBEa TEN. 

(In dealing with 10 it is well to bear in mind its import- 
ance as the root of the decimal system of notation. As wUl be 
shown more fully in Part II., it is much easier to learn to add 
and subtract by "breaking the tens"; but, in order to do 
this with the necessary rapidity, children should learn to 
divide any number less than 10 into any two parts, and also 
to tell at a glance how many must be added to any such 
part to make i 0. If this work is thoroughly done in the 
Junior Division the child's progress will be made much 
more quick and easy in subsequent years.) 

1. Compofition of the Kumber. 
There can be little doubt that 10 owes its position in our 
system of arithmetic to the fact that we have 10 fingers ; and 
no better illustration can be given. 

4. Addition. 
Take the counting-board and see in how many diflferent 
ways we can make up 10. 



• • • 
• • • • 

• • • 



• • • 

• • • 



• • • • 

• • • • 




• • • • 

• • • • 



• • • 

• • • • 

• • • 



Draw these pictures on your slates and write the figures 
underneath each division. 
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This exercise should be repeated until the children can 
dissect 10 quite readily. It maybe varied by drawing. 10 
circles in a row and causing the pupils to divide them by 
putting the points of their pencils in different positions. 
The pencil being placed where the short line occurs below, 

• • • I 

the children will learn that 10 is made up of 3 and 7 — and 
so on with other positions. 

Applied questions follow, other numbers being inter- 
spersed for the sake of recapitulation and to prevent guess- 
ing. 

There are 5 ornaments on one side of a mantelpiece and 
5 on the other. 

James went twice to fetch in some wood ; the first time 
he brought 3 pieces, the next 7. 

There are 4 glasses on one side of a table, 4 on the other, 
and 1 at each end 

Mary posted 5 letters for her mother in the morning, and 
4 in the afternoon. 

The postman brought 6 letters on Wednesday, and 4 on 
Friday. 

I paid 6d. for a cake, 2d. for bread, and 2d. for lollies. 

Emily is 7 years old, and her little brother is 3. 

A little boy had a sixpence, a threepenny >)it, and a penny. 
How many pennies are they worth ? 

Mother had to wash 4 shirts, 3 handkerchiefs, and 2 dusters. 

I will draw a picture of a map 3 feet long and 2 feet wide 
on the board ; we will see how much it measures all round. 

5-6. Intervalf of 2 and 8 Forward. 

Make 2 stairs on your slate ; in the next line make 2 more 
than the first ; and so on up to 10. Tell me the number in 
each row. Write the proper figure opposite each row. 

Similar practice beginning with 1 in the first row ; and 
also with intervals of 3. 

On Sunday morning I saw 1 rose out on my tree ; 2 more 
on Tuesday ? 2 more on Thursday ? Friday ? Saturday ? 

Alice had 2 dolls, Jane 2 more, Polly 2 more, Martha 2 
more. Amy 2 more. 

Baby has 1 tooth ; when she has 2 more how many will 
she have ? (Up to 9.) 
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There are 2 apple trees in one garden, 2 more pear trees, 
2 more figs, 2 more oranges, 2 more lemons. 

There is only 1 boy in the 4th class, 3 ipore than that in 
the 3rd, 3 more in the 2nd, 3 more in the Ist. 

Frank is 2 years old, Ernest 3 years older, and Walter 3 
years older again. 

7. Subtraction. 

The subtraction of any smaller number from 10 should be 
most diligently practised. Let sets of pebbles or counters be 
used in small classes, number pictures on other suitable 
apparatus in large ones, and let the work be continued for a 
few minutes each day imtil the children are perfectly familiar 
with the results. 

Applied questions. There are 10 bags of potatoes in a 
field and 4 are taken away. 

I bought 10 marbles and gave 6 away. 

Ten pictures were in a book and 7 were torn out. 

Ten people came to tea ; if 5 were men how many were 
women ? 

I had 10 fowls white and black ; 3 were white. 

James has 10 words to write and 4 are done. 

Ten boats went off to a ship ; 6 had sails, the rest had oars 
only. 

1 ha'l 10 saucers but no cups for 2 of them ; how many 
cups had I ? 

We can see 10 hills, 3 with trees oh, the rest with none. 

A room is 10 feet high and the top of the door is 7 feet 
high. 

A garden is 10 yards long and the walks take up 3 yards; 
how long is the piece left for the beds ? 

It takes 10 hours for a journey and we have been 4 hours 
on the way already. 

If a boy was absent 3 days out of 10 how many days was 
he at school ? 

8-9. Intervali of 2 and 8 Backward. 
A boy had to leave 10 newspapers 2 (3) at each house. 
Ten sheep were bought by a butcher and 2(3) were killed 
every day. 

An inspector had to examine 10 schools, 2 (3) every week. 
A teacher gave out 10 slate pencils, 2 (3) at a time. 
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10. MnltipUoatioiu 

Take 2 rows with 5 matches in each. 

Now take the same matches and put them in 5 rows of 2 
each. 

Continue with bricks, counters, ball-frame, &c., and. then 
hare drawings made on the slate. 

In giving applied questions it will be well to intersperse 
other numbers than 10 so that the answer may not always be 
the same. 

In a picture book there are 5 pages with 2 pictures on a 
page. 

I have 2 little sisterc. and each has 4 (5) frocks. 

Two clothes lines and 5 (4, 3) shirts hung out on each. 

How many boots (socks, gloves) in 5 pairs ? 

Five cabs and 2 horses in each. 

I learnt 2 verses of poetry every day for 5 (4, 3) days. 

Five boys played at cricket and each got 2 runs. 

It costs 2d. to post a letter and I sient 5 ; how many 
pennies did I pay ? 

11. Divifion. 

By objects and drawings on the slate impress the following 
facts on the minds of the pupils : — 

(1.) If you have 10 objects and divide them into 2 equal 
parts, there will be 6 objects in each. 

(2.) If you have 10 objects, then 2 objects will be con- 
tained in them 5 times. 

Similarly 10 objects in 5 equal parts give 2 in each ; and 
5 objects are contained twice in 10. 

The following applied questions are arranged in two 
•classes corresponding to the above divisions. 

Ten shillings were given among 5 children. 

Ten pennies were divided between 2 girls. 

Ten chairs to be put on the two sides of a table. 

Ten strawberries to be eaten by 2 boys. 

Ten flowers for 5 little girls. 

There were 1 loaves of bread in a cupboard ; how often 
could I fetch out two ? 

How many times could I get 5 pins out of a box in which 
ihere were 10? 

Every day a man eats 2 apples ; if he has 10 altogether 
liow long will they last ? 
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A boy picks 5 flowers off his plant each morning and there 
are 10 flowers altogether ; how often can he pick them ? 

With 10 pennies how often can I go to the shop to buy a 
twopenny tart ? 

12. Fraotioni. 

The only fraction to deal with is the half, the notion of a 
fifth being too difficult for very young children; but ob- 
viously, if the questions are based on 10 only, the answer 5 
will be given parrot-wise, and to avoid this other numbers 
are introduced. 

A room is 10ft. high: how long must a stick be to reach 
half-way up the wall ? 

There are 8 half-pennies in my pocket : if I give you half 
how many will you get ? 

Suppose you give me half your money, and you have 10 
shillings, how much will be left for yourself? 

Ten prizes are to be given, half to the boys and half to 
the girls. 

I wanted to keep half a class in, and let the other half ga 
out : there were 8 in the class. 

Half my cows are black, and I have 10 cows. 

There are 8 tubs in the washhouse, half iron, half wood. 

A friend gave me 10 bunches of grapes, half light, half 
dark. 

18. Compariion. 

One of my wells is 10 yards deep, another 8 : how much 
deeper is one than the other ? 

It takes Mary 10 minutes to dress, and her brother 9- 
minutes. 

Once Susan was ill for 10 weeks, and Jane for 7 weeks. 

It took 10 yards of stuff to make a dress for a lady, and 
5 yards for her little girl's. 

Four sixpences were found in a collection-plate one Sun- 
day, and next Sunday there were 10. 

A little boy used to go and look for eggs every morning i 
he g^t 6 on Wednesday and 10 on Thursday. 

14. Complementi. 
I had 10 letters and only 7 envelopes. 
T^n newspapers to post and 8 stamps. 
Ten dolls to dress, but only 6 dresses. 
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I wanted to do 10 sums, but had only time for 9. 

To plough 10 fields, and only finished 8. 

To sing 10 hymns, but had not time for 3. 

I have 10 pairs of boots, and only room in my cupboard 
for 8. 

I have 10 books to put in my school bag, and it holds 9 
of them. 

Ten slates are wanted for a class, but I can only find 7, 

Ten children to find seats for, and the desk holds 6. 

15. Beeapitolation. 
Addition, subtraction, multiplication, and division, from 
the first 9 columns of the table. 
Fractions. Intervals. 
Money. Time. Length. 
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ELEMENTABY ABITHMETIC. 



TO WRITE 10, 11, AND 12, 

We have learnt to write all the figures up to 9, and you 
know that there is a different figure for each number. If 
people liked, they might have made many more figures, but 
it would have been a great trouble to learn and recollect 
them all ; so they have found out another plan. 

Here is a brick with 10 divisions; count them, so as to be 
quite sure. 

First, I put this brick up for you to see it by itself ; now 
I put it up again, and one little brick at the right hand side 
of it; and now again with a brick having two divisions. 
The first time I showed you 10, then 1 1, then 12. 

Suppose we write the figures underneath ; we shall do it 
thus : — 



10 11 12 

Now I want you to look again at these figures, and see 
what each of them means ; and this time we will begin at 
Ihe last. 

What do you see over the 2 ? Two ones. And over the 
1 ? One ten. 

Now for the next number : above the I at the right you 
can see just one brick ; and above the 1 to the left you see 
one ten. 

Try the first number, and tell me what you see over the 0? 
You say you see nothing at all, and you are quite right ; that 
is just what means. Is there anything above the I ? Yes, 
there is a brick with ten divisions. 

Now look at the three again, and try to remember the 
meaning of each figure. 
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Whefi this lesson has been repeated two or three times, a 
change may be made by using the following number-pictures. 
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Practice may also be given with bundles of 10 sticks, or 
bags of 10 counters or peas, or with any other suitable 
illustration ; but the notion of the composition of these three 
numbers must be firmly planted in the child's mind. 

The staves and single cubes of Sonnenschein's apparatus 
will be found useful for this lesson. 
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ADDITION WHEN PASSING OVER THE 
TEN. 

The fact that 11 and 12 are respectively 10+1 and 10+2 
having now been thoroughly grasped, we have next to teach 
addition with these numbers as totals. In order to lay a 
firm foundation for future acquisitions the lesson will be 
given by teaching the children to perform the addition by 
steps, as follows : — 

To add 9 and 3. First to make the 9 into 10 we must 
take 1 from the 3 ; this will leave 2, and 2 added to 10 will 
give 12. 

It should be particularly noted by every teacher, that if a 
child has once learnt to apply this method, and if it can 
readily dissect 9 or any smaller number into any two parts 
(as 2+7, 1+8, 4+5, &c.) it has mastered the whole difficulty 
of addition. In the second part of this manual full practice 
will be given, but for the present, we have not to deal with 
any number above 12. 

We must begin, as usual, with a concrete illustration ; and 
probably the best will be a counting-board with rows of 10 
holes. 

In the upper row we fix 9 pegs, in the second row 3 pegs. 

The children will no doubt readily count the pegs as 12 
altogether ; but it is really necessary to make them complete 
the ten first. Accordingly we require them to proceed as 
follows : — 

How many holes are there in the top row ? 10. 

And how many holes are empty ? One. 

Then take one button out of the second row and fill up 
the first ; now how many are left in the second row ? Two. 

And 10 and 2 are? 12. 

So we find that 9 and 3 are just the same as 10 and 2, 
or 12. 

The next example may be 7+4. As before, we fill up the 
first row by taking 3 from the second, and that leaves us 1. 
Ten and one are eleven ; so 7 and 4 are 11. 

Continue in like manner wilh all the«combinations of num- 
bers shown in the two last columns of the t^ble on the cover. 



Digitized 



by Google 



ADDITION WHEN PASSING OVEB THE TEN. 59 

The lesson need not be continued for more than 10 or 15 
minutes at a time, but a great many repetitions will be 
required. 

For a variation, take say 8 sticks and 4 sticks ; make the 
8 sticks into 10 (slip an india-rubber ring round the bundle 
of 10 to keep it distinct) and there are 2 sticks left. A 
bundle of 10 and 2 will make 12. 

A useful slate exercise may be made by drawing circles or 
stars, first in two lines representing the numbers to be added^ 
and then in an arrangement of 10 and something over. 
Suppose, for instance, we require to add 6 and 5 ; they are 
first drawn on the slate in the following fashion: — 



Mark ofiE from the second row the number required to 
make the top row into 10, thus : — 



Now notice that there is one left in the second row, and 
draw the figure again with the top row completed, thus : — 



Lastly, let the figures be vmtten — 1 1 . 



From this time frequent exercises should be given in 
addition; the "drill" will divide itself into three parts. 
Suppose the number we are going to add is 5 — 

Ftrst. — To make sure that the children can readily sepa- 
rate 5 into any two parts — 

6 = 2 + ? 6 = 3 + ? 6 = 1 + ? &c. 

Second. — To make sure that they can at once complete 
the ten — 

9 + ? = 10. 7 + ? = 10. 6 + ? = 10. &c. 

Third. — Since we are not now proceeding beyond 12, the 
highest number to which we can add 5 is 7 ; rapid practice 
is given in adding these and all smaller numbers. 
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Applied Questions, — ^It will be observed that we are now 
following a procesn different from that adopted in the earlier 
lessons ; in fact, the children, if properly taught, will by this 
time have become somewhat familiar with abstract numbers, 
and there is now no objection to allowing them to learn the 
addition of numbers up to 12 in an abstract form, with the 
help of such concrete illustrations as have been given above. 
When they are fairly perfect in this exercise the usual 
itpplied questions may be given. Any of the previous les- 
sons may be selected, and the questions there given can be 
altered by the substitution of different numbers. Such a 
great variety has been given that it is not considered neces- 
sary to supply further examples in this place. In a later 
lesson will be found exercises for special practice in the 
tables. 
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SUBTRACTION WHEN PASSING OVBB 
THE TEN. 

In teaching subtraction (mental) it is recommended that 
the converse process of that just explained for addition 
should be adopted ; «.c., the subtraction should be worked 
by two steps, the first bringing us back to 10, the second 
making the necessary deduction from the 10. 

Let it be required to take 4 from 12. 

How many must be subtracted to get 10 ? We must sub- 
tract 2. 

And there are still left to take away ? 2. 

If we take away the 2 from 10 we have left ? 8. 

Like many other plans adopted in good elementary teach- 
ing this looks unnecessarily tedious, but in reality we lose 
time at first only to gain it afterwards. Consider for instance 
the subtraction of 7 from 33. A child taught by the method 
here recommended will first take off 3 to get back to 30, and 
then deduct from the 30 the 4 that are left. After sufficient 
practice the two steps will be performed with such lightning- 
like rapidity that the answer will be given instantaneously, 
and almost without the consciousness that any operation has 
been performed. The great advantage is that the pupil has 
mastered a law which he can apply to any fresh case, instead 
of having to treat each subtraction he meets with as some- 
thing quite independent of what has been learnt before ; all 
he needs to have firmly implanted in his memory is, 1st, the 
composition of any number up to 9, and 2nd, the remainder 
when any number up to 9 is subtracted from 10. 

Let us suppose that we are to learn the subtraction of 5 
from 12. We put 12 buttons on the counting board thus : — 



To take 5 away ; first we take (2) off to get back to the 
10, and that leaves us (3) more to take away ; when these 
are gone we shall have left (7). 

After these and similar exercises have been worked with 
the counting board visible, let it be put away for a time, and 
practice given in the same way. The answers to the questions 
should all be given at first in two steps, thus. 
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To take 7 from 12 ; to get to 10 I take 2 away, leaving 5 
from 10; answer 6. 

Following out the principle already insisted upon no error 
should be paused over without convincing the child of its 
mistake by the exhibition of objects ; for this purpose the 
counting-board is at hand Immediately it has served its 
purpose it should be concealed from view again. 

The children should also have slate exercises, which may 
be given by a method similar to that explained under addition. 
The 11 or 1 2 dots are always to be arranged on the slate as one 
row of 10 with 1 or 2 in the second row; or else as a num- 
ber picture in two '• frames " the one at the left hand 
containing 10, that at the rij^ht 1 or 2. 

Applied questions will follow based on the examples given 
in previous sections. 



Digitized 



by Google 



MULTIPLICATION AND DIVISION (12). 63 



MULTIPLICATION AND DIVISION (12). 

The number 12 is important because it has so many 
factors, i.e., 2, 3, 4, and 6. These must be very thoroughly 
learned — ^by objects first, and then by memory. 

Let each child be provided with 12 counters (squares of 
wood, shells, beans). The class may be familiarized with 
the term "dozen,'* which may be interchanged with 12 in 
giving and answering questions. The exercises will be as 
follows: — 

Take your counters and see how many 2's you can make. 

Now try how many 3's ; 4*s ; 6*s. 

Practise these exercises a few times till the children know 
them fairly, then use the same objects for applied questions. 

Six boys found 2 pins each. How many pins were found? 

Four girls lost 3 needles each. 

Three men had each 4 dogs. 

Four women had each 3 cats. 

And so on, selecting specimen questions from the previous 
exercises. 

Work the same exercises with balls on the ball-frame ; 
with buttons on the counting-board. Follow with applied 
questions ; and now interchange questions in multiplication 
and division, e,ff, — 

I take 2 balls 6 times and get? 

If I have 12 balls how many times can 1 take 2 away ? 

Here are a dozen buttons on the board; in how many 
rows of 3 each can I put them ? 

If you get 3 cakes on four following days how many 
cakes ? 

There are 4 pages with 3 pictures on each of them. 

I have a dozen children in my class, and I want to put 
them 4 at a desk. 

In using the Visible Arithmetic-box the following plan is 
recommended: — ^Take the brick 12 and require children to 
come out and see how many 2's, 3*s, 4's, and 6's will be just 
as long ; the bricks being all on the table four children can 
be employed at the same time, one for each of the sets. 

Lastly, let the children take their slates and work out the 
questions for themselves. • 
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See how many rows of 2 (3, 4, 6) dots you must draw to 
make 12 altogether. 

Draw a dozen dots in this way, and divide them into 2's, 
3's, 4's, and 6's. 



• • • 



Following on these exercises will be a little practice in 
the fractions (half and quarter) with applied questions. 
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LESSONS WITH THE FOOT RXJLB. 

In the following lessons all the rules of arithmetic are 
illustrated by means of a ruler a foot long; each child should 
be provided with one, either in wood or paper,* and the 
inches should be marked. 

Addition. 

Take your rulers and put them on the desk ; take*your 
slate pencils as well. 

M ark off with your pencil 2 inches from one end : now 
mark off 3 more : how far are you from the end ? 

Again, put your pencil 3 inches from the end, and then 
measure off 4 more ; how lon^ is your strip now ? 

Continue with all other combinations of two numbers up 
to 12. 

Now we will try something else. First take 2 inches, then 
3 more, then 2 more; how long is the piece you have marked 
off? 

Next take 4 inches, 5, and 1. 

Then 2, 3, and 4. 

Continue the practice with 3 numbers, total less than 12 ; 
and then 4 or more numbers. 

When the children have mastered these exercises they 
may be required to put away th6 rulers, and answer similar 
questions from memory. 

Applied questions will follow, such as — 

One match is 2in. long, another 3in. ; put them together, 
and say how long the line will be. 

John's knife is 3 inches long, James's 4 inches. 

The blade of a table knife measures 6in., the handle 4in. 

The wooden part of .a penholder is 5in. long, the metal 
part 2in. 

The heel of a slipper is 3in. long, the sole 8in. 

Subtraction. 
Take your rulers once more, and we will work some sums 
of a difierent kind. 

Mark off ;$ inches: how long is the piece left? 

• Long strips of paper may be had in any quantity at the office. 
£ 
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Again, put your pencil 5 inches from one end ; how long 
18 the. other part.? Then din. and 7in. make? And if you 
cut off Tin. from a foot there will be left ? 

Continue exercises with different numbers ; then follow 
with sums in which 2 (or even 3) pieces are supposed to be 
cut off from the whole. 

Next take exercises of the same kind, but without looking 
at the ruler ; if a sum is done wrong, let the measure be 
prodjiced in order to find oiit what the right answer would 
be. 

Suppose I have a sheet of paper a foot long, and I tear off 
a strip 4in. long ; how much will be left ? 

A strip of wood 12in. long was taken to fill a hole 8in. 
long ; how much could be cut off? 

A boy put a pencil measuring 6in. into a pocket 4in. deep ; 
how long was the piece out of the pocket ? 

A tear in a dress was 9in. long ; after 5in. were sewn up 
how much was left to do ? 

A girl wanted to put red ribbon on a piece of her dress a 
foot long : she had only Sin. of ribbon. 

Multiplication. 

Take your rulers and mark off 2 inches ; do it twice, and 
tell me how long the piece is. Then 3, 4, 5, 6 times. 

Similarly with a piece 3in. lopg taken 2, 3, 4 times; 4in. 
taken 2, 3 times; 5in. and Gin. taken twice 

The same questions without the ruler, unless a mistake is 
made. 

Applied questions. — John had 4 lollies each 2in. across ; 
how long if put end to end ? 

A matchbox measures 3in.; how long would 2 (3, 4) be? 

A stick of slate pencil is 5in. lonjf ; how long are 2 sticks? 

Put 8 halfpennies, each an inch across, in a row; how 
long will it be ? 

I laid 6 nails end to end, and each was 2in. long. 

There was a pile of 7 pillboxes, each of which was just 
an inch high. 

Diviiion. 

See how many times you can mark off 2 (3, 4, 6) inches 
on your ruler. 

If you divide your ruler into 2 (3, 4, 6) equal parts, how 
long will each be ? 
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(Note again the different kinds of division exemplified 
above.) 

Follow with similar questions after putting the ruler away. 

How many halfpennies an inch across would measure a 
foot? 

How often could you cut a piece Sin. long from 12in. of 
string ? 

A canister is 12in. deep ; how many cakes each 2in. thick 
and as big round as the canister could you put in it ? 

How many books 2in. thick would stand on a shelf a foot 
wide? 

How many penholders 6in. long would be just as long as 
a foot rule ? 

How many matchboxes 3in. long ? ink-erasers 2in. long ? 
slate pencils 4in. long ? 

Fractions. 

Tell me how long half vour ruler would be ? A quarter 
of it? 

Then what is half of 12 inches ? A quarter of a foot? 

A boy had a sugar-stick a foot long which he broke in 
half; how long? 

He gave half of one of the halves to his brother. 

This slate is 12in. long : if I put a pen in the middle how 
long is the piece to the right of it ? To the left ? 

Now I put a pin halfway between the pen and the end. 

My foot rule folds into quarters : how long is it when 
shut up ? 
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LESSONS ON THE SHILLING. 

Hitherto we have not heen ahle to treat the shilling as 
divided into pence, because our pupils have not been familiar 
with the number 12. Various exercises on this coin and its 
parts are brought together here, and we note that it affords 
us yet another opportunity for practice in the four rules and 
fractions with a good and common concrete illustration. 
The pupils are supposed to have been familiarized with the 
appearance of the coins (shilling, sixpence, threepenny bit, 
penny), and to have learnt their mutual relations. Addition 
and subtraction, multiplication and division, are taught 
together. 

Addition and Subtraction. 

This coin (6d.) and this one (3d.) added together, how 
much are they worth ? 

Similarly 6d + Id , 3d. + Id., 3d. + 3d. + Id., 6d. + 
3d. + Id. 

Suppose I have a shilling and take away from it 6d. 
(3d , Id.). 

If I take away first 6d. and then 3d.? Firht 6d. then Id.? 
3d. and Id. ? 6d. and 3d. and 3d. ? 6d. and 3d. and Id. ? 

(As before, whenever a mistake is made let the correct 
answer be got by experiment. If the teacher has plenty of 
counters and the class is small each child may be provided 
with 12.) 

A few exercises may be given involving the use of both 
addition and subtraction, as — 

I had a shilling, gave 6d. away, and got 3d. 

A boy had 6d. ; his mother gave him 3d., and he spent 
4d. for oranges. 

A girl had 3d. ; her father gave her 6d., and she lost 2d. 

There was 6d. in a money-box ; 4d. was put in and 3d. 
taken out. 

Many other sums of a like description may readily be 
framed. 

Multiplication and Bivision. 

Take a penny 3 (6, 12) times over. What silver coin 
would that be worth ? 

Take a threepenny bit 2 (3, 4) times over. 
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Take a sixpence twice over. 

I bought 2 (3, 4, 5, 6) tops at 2d. each ; 3 (4) whips at 
dd. each ; 3 canes at 4d. each ; 2 kites at 6d. each. 

A man sold 4 pencils at 2d., 4 penholders at 3d., 3 bottles 
of ink at 4d., 2 exercise books at 6d. 

I gave 3d. each to 4 boys. 

How many pennies might you divide a shilling into ? 

How many threepenny-bits ? Sixpences : 

What is half a shilling ? A quarter ? 

How many twopenny buns could be got for a shilling ? 

How many threepenny cakes ? Sixpenny books ? 

How many boys could get 2d. (3d., 4d., fid.) each out of 
a shilling? 

How many sixpences in a shilling? Then how many in 
2 (3, 4, 5, 6) shiUings ? 

How many threepenny bits in a shilling ? In 2 (3, 4) 
shillings ? 

Questions similar to the above may be framed in great 
variety. 
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LESSON ON THE CLOCK-FACE. 

The children are familiar with the clock-face with its 
twelve divisions for the hours, and useful exercises may be 
given from it, somewhat in the foUomng fashion. At first 
the sums should actually be worked with a clock-face as used 
for teaching the time. 

Addition. 

How many hours are marked on the clock ? 

I put the small hand at 1 o'clock. Where will it be in ^ 
hours ? 

Now I put it at 4 o'clock ; 5 hours later it will be at ? 

From 3 to 9 o'clock, how many hours ? and 3 more will 
bring us to ? 

Subtraction. 

When the small hand is at 3, how many hours will it be 
to 7 o'clock ? 

From 4 o'clock to 12 o'clock, how many hours ? 

It is now 6 o'clock. How many hours must the pmall 
hand mark before it gets up to 12 ? 

When the small hand is four hours behind 9 o'clock, 
where is it pointing ? 

Mnltiplieation. 

I start from 12 o'clock, and mark off 3 hours twice over. 
Where have I got to ? 

If I take 2 hours 6 times ? 3 hours 3 times ? 4 hours 
twice ? 4 hours 3 times ? 5 hours twice ? 

Diviiion and Fractions. 

Look at the clock-face and see how many times you can 
mark of! one hour. 

How many times can you mark off 2 hours ? 3 hours ? 
4 hours ? 6 hours ? 

Half of the whole clock-face, how many hours? A 
quarter of the whole ? 

When the small hand has gone half way round, what 
hour does it point to ? 

When the small hand is at 3 o'clock, what part of the 
whole way has it gone ? 
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THE USE OF SIGNB. 

It is not really necessary to teach the use of arithmetical 
signs in the Junior Division, but as some teachers (especially 
in small schools) may find it advantageous to do so, a few 
hints are subjoined. 

The instruction should not go beyond +, — , and =. 
These should be read + " and " (not plus J — " less " (not 
minus J ^ and = either ** is,*' "are,** or "equals." They 
ought not to be used at all till the children are quite familiar 
with the numbers and their combinations. At first it will be 
as well to give exercises with number pictures in the follow- 
ing way : — 

• • • • • 

+ = 

• • •• •••• 



z: • • 



When the meaning of the signs has thus been impressed 
upon the mind the pictures are combined with figures. 

• • • •. 

• • • • • 

+ = . . 

• • •. • • : 

• • • • 

6 + 4 = 10 



• 



5-2=3 

Lastly the figures alone may be used and abundant prac- 
tice given by setting on the blackboard such siuns as— 



3 + 2= 8 — 3= 2 + 3+1 = 
6 + 4= 6 — 2= 1 + 4 + 6 = 

4 + 6= 7 — 1= 6 + 2 + 3 = 
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APPENDIX. 

DESCRIPTION OF APPARATUS. 

7. NUMBER PICTURES, 

Diagram No. 1 issued by the Education Department gives number- 
pictures from I to 12. By the use of a pencil or ruler to divide any 
given picture into parts, combined with that of a card to cover any 
portion of it, all the elementary operations explained in this book may 
be rendered visible. 

Reduced copies of the diagram (as shown on page I), printed on paper 
or card, may be obtained at the Education Office. These may be used 
by the children with advantage. 

An excellent set of number-pictures has been published by Mr. 
Sonnenschein, but unfortunately it is rather expensive. (The price is 
7s. 6d.) 

2. BALL FRAME, 

The ball frame is too well known to render any description necessary, 
but it is as well to give a hint or two about its use It is not at all easy 
ior children to see from a distance the number of balls put out on each 
wire, especially when the bright colours have been dimmed by long use. 
The difficulty may be lessened by putting the little balls somewhat apart 
from one another. If in addition care is taken to represent the numbers 
in different ways (eight for instance being shown by eight balls on one 
row, or 4 balls on each of 2 rows, 6 on one and 2 on another, &c.) the 
frame will be found of considerable use in teaching. 

3, VISIBLE ARITHMETIC BOX. 
This is a modification of what is known in Oermany as Tillich's Rechen 
Kasten It contains a number of pieces of hard- wood an inch wide, an 
inch thick and varying* in length from one to twelve inches; those 
greater than one have the divisions shown by saw cuts across. In each 
box* will be found the following assortment : — 

Two measuring 12 inches. Two measuring 6 inches. 

Two 
Three 
Five 
Seven 
Twelve 

• Sold by Messrs. £. 8. Wigg ft Son, 12, Rundle-street, at the price of 5s. 
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It will be seen that there are in all 144 cubic inches, so that in higher 
classes the box may be used to show a square foot, as well as for the 
early lessons in solid measure. At present however we are concerned, 
only with its use in elementary work ; every possible combination of 
mmibers under 12 may be made visible by it— as three fours, four threes, 
eight and three, seven and five, &c. The advantage of this piece of 
apparatus is that it gives the child an idea of a number as itself a whole ; 
when 7 dots are drawn on the board it is possible that the child may fail 
to apprehend how the seven may be taken altogether, but no such 
difficulty can occur Mrith the brick representing 7, which may be carried 
about by itself ; if we wish to satisfy ourselves that it consists of 7 ones» 
we may either look at the cross saw-cuts or put a pile of 7 single cubic 
inches by the side of it and note that the two are equal. 

By means of a blackboard divided into squares, and slates ruled to 
correspond, drawings of the bricka are readily made. Thus to represent 
8 as composed of 5 and 3, we draw a chalk -Une round 8 squares on the 
board, and by the side of them another row of 8 squares is divided as 
above. 

The drawing will present the following appearance 



and the children will copy it on their slates. 

To use the bricks with the blackboard it is necessary to have a ledge 
to rest them on ; this is readily obtained by screwing a piece of wood 
about lin. z lin. and 3ft. long to the bottom ; every blackboard indeed 
should be provided with such a ledge, which is most convenient for 
resting chalk on, setting up pictures mounted on card, and for other 
purposes. 

4. COUNTINQ'BOARD, 
This is most useful in many cases and for the First Glass it may be 
said to be indispensable. When made of full size it is a board with 100 
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holes arranged in 10 rows of 10 each, into wbich are fitted 100 pegs. 
The easiest way of making the pegs is to get 100 cotton-reels, and trim 
them by cutting off the projecting rim at one end, which is easily done 
with a pocket knife. It only remains to make 100 holes in the board, 
and these should be just so far apart that the heads of the reels will 
stand well away from one another when they are in their places ; if they 
are crowded together it is difficult to count them. 

It is rather more troublesome to make pegs or buttons with thin shanks, 
but it may be done by sawing off the tops of the reels, and driving a 
round piece of wood into the little hole that runs through. (If there is 
any difficulty in boring the holes, a simple plan is to drive 100 nails into 
a piece of board at suitable distances from each other, allowing them to 
project about an inch, so as to form pegs on which cotton-reels are 
slipped.) Empty reels may be had in any quantity from the clothing 
factories. 

Number pictures of almost any form may be made with this piece of 
apparatus, and the little children are as a nile very fond of working with 
it themselves. 

5. 80NNEN8CHEIN'8 APPARATUS, 
Sonnenschein's apparatus is excellently adapted for the explanation 
of the composition of numbers and the various operations of arithmetic. 
It consists of a series of small cubes (the edge = one centimetre), of 
" staves '* each equal to ten cubes, and "plates" equal to ten ** staves.'' 
Box No. 1 contains 100 cubes, 20 staves, and 1 plate; in No. 2 there 
are 10 plates. There is another box which gives visible illustrations of 
all numbers up to 1,000,000, but this is not kept on sale. 

The first two boxes may be had at the Education Office for 4s. ; 
though more suitable for higher classes, they may also be of service for 
the juniors. 

6. MISCELLANEOUS, 
Among miscellaneous helps may be mentioned a box of dominoes ; 
counters * ; little squares of wood, which may be easily cut from laths ; 
bundles of sticks, such as the handles of penholders, large matches ; 
small shells, beans, &c., &c. In small schools every child may have a 
set of his own kept in a little bag. 

HOW TO RULE A BLACKBOARD. 
To rule a blackboard get a straight edge of the necessary length, and a 
common gimlet ; divide the edges of the board into three-inch spaces 

• Good bone counters assorted in four colours may be had from Mr. W. O. 
Roberts, Kiog William-street, at 2s. a gross. 
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and rule lines across with the |i:imtet ; the scratch need not be very deep ; 
when the board is used the chalk will be swept into it and make the 
line distinct enough to guide the teacher. The best size for the squares 
on the slate is | of an inch. 

CLASS WORK IN SMALL SCHOOLS. 
There is no doubt great difficulty in keeping the juniors profitably 
employed when the teacher has three or four other classes to superintend* 
I have found sometimes that if they have little counters or other objects 
to work with, they may be amused and interested by allowing them to 
question each other in turn. Nor is there any reason why such a class 
should not be allowed to play at dominoes ; this might be held out as a 
reward for good behaviour, and the game is very useful in fixing 
numbers in the mind. 
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TABLE FOR VARYING QUESTIONS. 

ANIMALS. DofiT- Puppy. Cat. Kitten. Opossum. Kanfiraroo. 
Emu. Rabbit. 

BIRDS. Sparrow. PIfireon. Canary. Hawk. Ma^rpie. Parrot. 

BODY. Arm. Foot. Eye. Ear. Hand. Finfirer. Leg. 

CLOTHES. Hat. Cap. Bonnet. Coat. Dress. Socks. Boots. 
Shirt. Collar. Necktie. Handkerchief. Slippers. 

DRAPERY. Buttons. Ribbon. Needles. Pins. Thread. 

FARM. Cow. P\g. Horse. Sheep. Dray. Ploufirh. 

FLOWERS. Rose. Pansy. Daisy. Geranium. Lily. 

FRUITS. Pear. Lemon. Peach. Apricot. Date. Almond. 
Grape. 

OARDEN. Cabbafire. Lettuce. Radish. Vine. Onion. Peas. 
Beans. Potatoes. 

HOUSE. Room. Door. Window. Picture. Chair. Table. 
Carpet. 

INSECTS. Spider. Fly. Bee. Wasp. Butterfly. 

MONEY. Purse. Cashbox. Savings Bank. Coins. 

SCHOOL. Desk. Book. Slate. Pencil. Pen. Paper. Map. 

STORE. Tea. Sugar. Coffee. Cocoa. Soap. Candles. Lollies. 
Biscuits. Matches. Butter. Cheese. Eggs. Jam. Bun. 
Tart. Tobacco. Spade. Rake. Axe. Bucket. 

TOY-SHOP. Gun. Whip. Doll. Top. Marbles. Ball. Basket* 
Kite. Whistle. Crackers. Rattle. 

TRADES. Butcher. Baker. Grocer. Draper. Milkman. 

TRAVELLING. Train. Tram. Cab. Walking. Buggy. 

TREES. Apple. Orange. Fig. Cherry. Plum. Loquat. 
Quince. 

CLOCK FACE. AGES. NEWSPAPERS. 
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